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Cedar Mesa Sandstone. Junction Butte and
View Point lie across Colarado River in backg
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~0n September 12, 1964, President Lyrfdon B. Johnson signed

an act of Congress establishing Canyonlands as our thirty-
second national park, the first addition to the parkystem sincé
1956. ' ’

The birth of Canyonlands National Park was not without
labor pains. In the 1930s virtually all the vast canyon country
« - between Moab, Utah, and Grand Ca¥fon, Ariz., was studied for

a projected Escalante National Park. But Escalanﬁé failed to get

.off the ground, even when a second attempt was made in the

;950's.fyut until anether proposal had begn made and legislative

comprgmises had been worked out.did the park materialize, this -
timeylinder a new name—Canyonlands. Among the many
dignitaries who witnessed'the signature on September 12 was
one of the men.mast responsible for the park’s creation, park
superintendent Bates E. Wilson, who did the pioneer spade work
in the field. .

The newborn. park covered 400 square miles' at the junction of
the Green and Colorado Rivers-in Utah. 4t included such
magnificent features as Island in the Sky, The ANeedles,
Upheaval Dome, and the two great stone formations, Angel

“Arch and Druid Arch. On November 16, 1971, President Richard
"M. Nixon signed an act of Congress enlarging the park by 125
square miles in four separate parcels of land, so the area now
totals 525 square miles, all in southeastern Utah, as shown on
the map (fig. 13. The northern houndary was extended to include
parts of Taylor and Shafer Canyons. The addition at the
southeast corner takes in the headwaters of Salt and Lavender
Canyons and par of Davis Canyon. The largest addition, at the
southwest corner, includes grotesquely carved areas bearing

Fins, The Doll House (fig. 36), and Ernies Country (named after
Ernie Larson, an early-day sheepman). The fourth parcel lies
* about 8 miles west of the northwest corner and encompasses
much of Horseshoe Canvon, whose walls are adorned by striking
pictographs (fig. 2). .
trie 5_\'5!!:%1( the falliwifig cofversion facturs may

cre 04147 heetare, 1 iAch - 254 evhtimeters, 1
=

" Fur the henefit of visitors from enuntries using the
bee hadpfuls 1 swquare mibe 2580 siuare kilometer
# foor 0305 meter. 1 mile 1609 kilometers, 1 U5 gallon 0 00379 eabie meter
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. . - [ = . .
. . At this writing (1973) the park is still in itginfancy, with mest
“ of the planned develgpments and improvements awaiting grigne
+ ~ and money, but a good start has been made. In 1960 my family
- and I first traversed Island in the Sky to Grand View Point over
-a rough jeep traijl; now it is reached with ease over a good graded
road which eventually will be paved. A temporary trailer-housed
entrance station near The Néck will be replaced by permarnent
headquarters for the Island in the Sky district after water is
N piped up from wells drilled near the mouth of Taylor Carfyon. . -
In August 1965; when the Park was but 11 months old, we
drove the Tamily car over a two-track dirt “road” from Dugout
Ranch to Cave Spring—temporary headquarters for the Needles
district of the park, whose personnel were housed partly’in
trailers and partly in the cave. Now a modern paved highway,
built by the State (Utah Highway 11) for 19 miles. to Dugout
. Rgnch and by San Juan County, the State of UtaK, and the
’ ational Park Service for the next\18 miles extends a to#l of 38
¥ miles froth U.S. Highway 163 to a new modern campPground at
"Squaw Flat (fig. 39). The entrance station and housing for park
personnel are now in trailers about 2 miles west of Cave Spring, -
but the trailers will be replaced by permanent structures. A
shallow well near temporary headquarters supplies the only
water available to the campground 1.5 miles to the west, but a
new supply is to be developed for the campground and perma-
nent headquarters. Groctries, gasoline, trailer hookups, and
charter flights are available at Canyonlands Resort, just outside *
the eastern park boundary. The old cowboy litie camp at Cave
Spring has been restored so that visitors can see this phase of
colorful Canyonlands history-(fig. 6). Except for 2% miles of
_partly graded road west from SquawFlat, all travel to the west,
and south is by four-wheel-drive vehicle or on foot. In order to
reach the confluence of the Green and Colorado Rivers, The
(rabens, and Chesler and Virginia Parks; drivers must conqyer
formidable Elephafit Hill, with its 40 percent grades and bailw(up
switchbacks. SOB Hill and the Silyer Stairs also tax theskill and
" patience of jeepsters. Parts of this area will eventually be
reached by graded roads, possibly by about 1977, but many hope |
that much of it will be kept acéessible only by jeep or foot trails.
Bates Wilson, recently retired superintendent not’ only of
Canyonlands National Park but also of nearby Arches National
Park and of Natural Bridges National Monument about 80 miles .
to the south, is one of the few men in the park service who has
guided a national-park through all phases—location,yromotion,
establishment,’and initial development. He fetired if June 1972
to a r‘anch:alnngfae Colorado River north of M
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Unless credited to others, for which grateful acknowledgment
« is made, the-color photographs were taken by me. Most.of these
_were taken on 4- by 5-inch film in a tripod-mounted press
camera using lenses of several focal lengths, but a few wete

- “and white photographs were kindly loaned from the Mbab and

Arches files of the Iﬂa‘tidﬁa! Park Service. The points from which
most of the photographs Werf%akgn are shown in figure-19.
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Although Mamr JDhﬁ WE‘%]E‘\ Powell was not the first
geologist to view the canyoen lands, his two daring boat trips
down the Green and Colorado Rivers in 1869 and 1871 made .
history by bringing t light the first deacrlptmn% of the
- geography and geslogy of ‘'what was then the largest remaining
uncharted wilderness in the Umtpd States. Many landmarks
along the canyons in the park were named by Powell and his
men during those explorations. J. 8. Newberry is thought to
have been the first geologist-to view the canyon lands—at least
he seems to ha\\sg\been the first one whose observations were
- \ recorded (1861), but the more Lomprehensn'e findings of Powell

(IH'?D) were the ones that made history. b
) ?The 100th anniversary of Major Powel’s pioneer e‘splnratlon
of the Gr#n and Colorado Rivers was commemorated in 1969 by
a national cent&nmal sponsored jointly by ‘the E.5. Department
of the Interior, the ‘Smlthsnman Institution, the .National
(rgngraphnc %Dmet\, and many “other organizations. This touthed
_ off many magazlne and newspaper -articles, several com-
i memorative programs and dedications, and.several puhllcaﬁrmfa
“of lasting interest. Noteworthy - among the latter is U.s.
;enfuglcal Survey Professional Paper 669 entitled “The Colqrado -
‘River Région and John Wesley Powell.” Of its four separate
parts, two areof special interest to our C anyonlands story: part
A, “John Wesley Powell: Ploneer Statesman of Federal Science
by Rabbitt (1969) and part C, “Geologic History of the Colprac
River,” by Hunt (1969). An interesting history of the Nationa
P;lrk S\;I'Hﬁp by Everhart (1972) was publnsheé as part of the
national park centennial effort. The Powell S{)LIEtV Ltd., pf
{; Denver, Colo., was founded mainly ‘to publish faur Rwer
' Runmers' (Jundes to the Canyons of the Green and Colorado
Rivers, with Emphasis on Geologic Features,” covering five
n:(uhes gf the two rivers from Flaming Gorge Dam, Utah to ..

4
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Grand Canyvon, Ariz. One of ‘gwse. by Mutschler (1969) covers
Labyvrinth,- Stillwator. and Cataract Canyons, all in
(Tﬁnynnlaz}{ig National Park. Another guidebook by Baars and
~ Molenaar (1971) covers the Colorade_River from about Potash,
' Utah, to the conflience with the Green, and Cataract Canvon. It
is difficult to realize that thousands of people annually now boat
lowd the canyens Poweldared to explore without knowledgaof
thinglangers that lay ahead, [ ‘\
Duting the summer of 1968 a U.5. Geological Suryey expedi=
tion led by Eugene M. Shoemaker retraced the historic 1869 andf
1871 river voyages of Major Powell, in order to reoccupy the
camera stdations of the 1871 vovage and rephotograph the same
seenes nearly 100 yvears later. Remarkably enough, ahoftt 150
camera stations were recovered, many requiring considerable
search, and official photographer Hal G. Stephens
rephotographed the scenes taken with cumbersome wet-plate .
< cwmeras nearly 100 years earlier by E. O. Beaman (above the site
of Lees Ferry) and by J. K. Hillers (below the site). A report cons
t;linim;,ﬁf{}u'se remarkable sets of hefore and after photographs
hopefully will be publishied eventually as a delaved part of the
Powell centennial. A few pairs have been published by others
(Baars and Molenaar, 1971, p. 90-99), and two, pairs are shown
herein as figures 62 and 67, As these photographs show, in most
places the rocks and oven the vegetation remain virtually un-
changed after nearly acentury, but a few other pairs not in- -
cluded herein show eatastrophic changes resulting from local
floods or rockfalls.

s

s

CANYONLANDS NATIONAL PARK, showing location in Utah, Lake Pawell, Dead Harsg;[i::-
Point State Park, boundaries, streams, roads, trails, landforms, and principal named
teatures. There was insufficient room to show all named features; some nat shown are
related in text by distarice and direction to named ones, and some additional names are
given in figures 7, 51, and 59. Hans Fiat Ranger Station near left border is in Glen
Canyon National Recreation Area. The reader is referred to road maps issued by the
State or by oil companies for the jocation of U.S. Highway 163 (shown as 160 on old
maps) and othér nearby roads and for the locations of the towns of Green River,
Crescent Junction, Moab, La Sal Junction, and Monticello. Visitors also can obtain
pamphlets at the entrance stations ta the Needles and Island in the Sky districts of the
park or at the National Park Service office in Moab; these contain up-to-date maps of the .
park and the latest available information an roads, trails, campsites, and picnic sites.

(Fig. 1)
. %7 T ® - 5
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On June 26, 1969, state and local officials met along the Green

River at the mouth ef Split Mountain Canyon. in’ Dinosaur

* " National Monument, to:dedieate a monument te Major Powell,
commemorating the 100th anniversary of his first river trip, and

~ o' dedicate the Powell Centen Scende Drive,/also known as

thee Powell Memorial Highwa? In the ahserce of ANy rog

closely paralleling the Green and Colorado/ Rivers exeept for

, short distances, this route is virtually ‘the only means of ap-

i proach to the rivers and comprises parts of several state and

federal highways gcm\hecting Green’ River, Wyo., and Grand Can-
von, Ariz. A segment of it U.S. Highway 163, gonnects Cres.
cent Junetion, Moah, Monticells, and Blanding, all'in Utah, and
provides, the principal a ands and Arches
National Parks and Natural Bridges Natignal Monument.

The ceremonies at the mouth of Split Mauntajn Ganyon began
with the landing of the official party flotilla’of four hoats similar
to- the ones used 100 vears carlier by Powell, who was impér
sonated by a bearded man dressed™to resemble the one-armed
major. After the dedication, the four hoats resumed the voyage
town the Green River for another ceremony. '

On June 29 a second mgnument was dedigated at the head of
Desolation Canvon, some 50 miles somthwest of Vernals Utah,
where the 1869 Powell expedition fi st ventured into the then
. dnknown wilderness. The bronze plague identifies Desolation Can-

von, named by Powell, ad

S

a8 a national historic Ismi!m}n‘k that
in an avea 1 milf wide on oach’side of a
S93-mile reach of the Green River.

comprises 55,000 acres

i '

i~
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There is abundant evidened that the canyvon lands were in-
habited by oeliffdwellers centiries hefore the exsplorations of
Powell or the carlier visits of the Spanish explorers and the fur

trappers. Projectile points and other artifacts found in the neur-

by Lo Saly and  Abudo Moun'tains indicate occupation by
ahorigines from about 3,000-2,000 B.C. to about 1 AD. (Hunt,
19561, ‘

Archeotogizts have found evidencee of two oceupations by
prehistorie peoples in and near Canvonlands National Park—the
Fremont people around =50 or 900 AD. and the Pueblo or
ARusazi people from about 1075 to their departure in the hite
12th eentury GJennings, 19701 Within the park, the most dense-
v populated area was along Salt Canvon and its tributaries in
the Neodles distriet, but many prehistorie dwellings and

gramiries are dalzo found just south of the park in Beel Basin and

Ruin Park. . . : .
Thed'remont pgople, who were mainly hunters, seemingly left

T
S
&

no arfifacets, bhut they did leave beautiful pictographs, or rock |

paintinges, such as the group of ghostly husan figures on the
sand=tone wall of Horseshoe Canyvaon ofig, 20, in the detached unit
northwest of the park proper (fig, Uy The All ?i\nwrirun Min (fig,
3w omost unusual CHumpty Dumpty” fiL’fUT(%[)éliIl[(‘d mn red,
i the east fork of Sult Canvon, is believed to have

=

¢itble wer

S , S _ oo :
white, ind hluge on the wall of @ cave about ;’,’/:{mllus ahove the,

“hevn dane in the Fremont styele, but as shown in the photograph,

it i next to one of three dwellings in the same cave that were

built thyer by the Anasazi people: Tower Ruin fig. 4 is one of

muny \well-preserved granaries huilt by the Anasazio who
furmed sthe flood plains of ereeks such as salt and Horse
Canvons, According o Jennings (197012 . A

=




O

ERIC

Aruitoxt provided by Eic:

photographer. Photograph by Natianal Park Service. (Fig. 3)

PICTOGRAPHS-ON WALL OF HORSESHOE CANYON, believed to. have been made by

Fremont people about 1,000 years ago. NLmbErEd chalkmarks 1 foot apart along bottom

were made by some previous photographer. Photograph by Walter Meayers Edwards.
1971 National Geographic Society. (Fig. 2) ’

THE ALL AMERICAN MAN, an wall of cave in Cedar Mesa Sandstone Member of Cutler
Formation along upper Salt Canyon, believed LQ have been painted by Fremont peaple.
Granary on right was built by Anasazi people. Chalk outline was added by some previous




TOWER RUIN, an’ Anasazi\gfansry in cave in Cedar Mesa Sandstone Member ai@ﬁg‘g

tributary of Harse Canyon. (Fig. 4}

) |
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- R T - : . B - sk s
: j’l,H’lj,rv 17 somdevidenee that ((l’l“%l_' carly Utah people practiced a form of -
Lo tien, usitg shallow ditehes to varry water to their erops. There is also evidenes

that a change in elimate sometime around the late 12th century hrought nhoe
Caummer flast®*flooding and indueed the oliff dwellers ta_gbandon their
 Canyonlands hogies and farms. ) o -
Visitors to "the Needles district pass through Indian Creek
- State Park 12 miles west of U.S. Highway 163. Fhe principal at-
Araetion, which is visible at the base of the Wit gate Sandstone
cliff on the right (nerth), is Newspaper Rock (fig. 5), one of the
best preserved and most intriguing petroglyphs, or rock inserip-
tions, in the canyon lands. Many of the older cliff faces of the
Wingate and Navajo Sandstones. are darkened or blackened hy
desert varnish, a natural pigment of iron and manggines@xide&
The prehistoric inhabitants of the canyon country learned that
3 Ctffective and enduring designs could be created simply by chisek
Vo ing. through the thin dark layer to reveal the buff_c. tan
pdstone heneath. According to Jesse D. Jenningd (letter of
ary 20,1962, tor Utah Div. %arks and Recreation),

'&,_'L'Jin.,*v'v, sl denst '!h,r’wu;wrimk of workmanship vizible on the rock. The last is
Tiuite pleent sinee it shows men mounted on horses [brought in by Spanish ex-
OIS These are protably |

1'1e teihesen. The others cannot be identificd with any specifie eultural Erougs,

s than 200 vears old and are probably the work of

althedeh thebarlivat may b mch as one thousanid vears old und are probably
the g prk of the soeendled “Fremom™ Tgipiles .
In wddition o the designs by the Fremont, :\2355131; and Ute,ar-

tistgou will note a few names and. dat 5 4% late as 1934,

ERE

4 ) i . H
¥
5
-, : v )
! \
!
A >
j i : "\ i'\
A -
i
) J

NEWSPAPER ROCK. petroglyphs cut'in Wingate Sandstone cliff in Indian Creek State [=
Park. Inscriptions probably. span about 1,000 years and include figures by Frement,
Anasazi, and Ute people (mfz‘untéd harsemen)and by a few early-white settlers.ﬁ(Fi’g, 5)
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from a recen

“cattle from the ranchers. C:

l.ate arrivals
The modern history of Canyvonlands is.as colorful as the
canyons themselves, and involves Indians, fcattlemen, bank
robbers, cattle rustlers, and horsethieves, followed by oil
drillers, ux;mlum hdrters, potash miners, ]L’(i})%tu‘s, boaters
and tourists ainly

A-brief summary of their activities is ‘taken m
account by Maxine Newell (1970), to whose work

£ou are refefred for further details.

Bands of Ute and Navajo Indians roamed the canyvons and

mesas until’the late 1800°%s, but gradually they were driven out

nd stuceeeded pioneer cattlemen, the first of 'whem were

brothers in 1880-81. Cowboys named many of th& I}a,tulal
features of the area, and the Needles countr v prov l(lg&d the scer
hackground for some of Zane Grev's western tales gnd for David
Lavenders “One Man's West.,” Lavender Oanyon, ‘whose

headwaters were recently annexed to the park, was named for
him. Visitors to the Needles distriet pass the Dugout Ranch
about 7 miles northwest of Newspaper Rock. The earliest ranch
<l\,\'(!llin were dnt h(mses bmlt h\ the ‘ﬁnmmnlle and Scorup -

ok spread for §426,000
fmm the ( ‘ullslv C 0. in 1‘)1% In 1‘115 thv ranch was operated by
_[rig}hmt and Heidi Redd, whose line eamp at Cave Sprng served
as temporary park headquarters and later was restored to a
tepical line camp (fig, 6) 5\3\;131‘1 of the Cave Spring Environmen-
LJ\ [rail, T

Robibers Roost Canyon and Spring some 30 miles west of the
jark was the hangout of a horsethief named Cap Brown in the
seventies. From 1884 until aboat 1900 it was the hiding place for
the notorious Butch Cassidy and his Wild Bunch, who robbed
banks, trains,fand mine payrolls and stole or traded horses and
sidy and his gang managed to get
along with the cattlemen by efther repls ulsng or paving for most

wm;ﬂ: and bﬂla% Green in 1874-75, followed by the T'u lor

of the horses and cattle, But the law finally drove them out, and .

Juteh, the Sundahee Kid, and o woman named Etta Place
moved to-Bolivia, Aceording to the movie version, Buteh and the
Sundance Kid were hunted down dhd shot by Bolivian soldiers
for robbing banks and mine payrolls, but according to Baker
11971 Buteh returned %;ifﬂl\ to the United States and died in the
Northwest in 1943 or 1944, and the Sundance’Kid is reported to
adl i m Casper, \V\u in 1958 at age 98. A¥t"Ekker (Findley,
nt ownler of Robbers Roost Ranch, which con-

have di
1471, fig. 3, prese

" tains the former hangout, commented: *A lot of people are sure

that E%U[(fh and his gang buried some money around Robbers
: 1
4 .
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CAVE SPRING LINE CAMP_Above, line-camp exterior, showing entrance and corrak
below, interior, showing firpfshings and staple food items kept in sh;',‘ Served as
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Rumt . 50 ()f fin sumehud\;{uml\ up.with a map mj. meta{[
s to start digizing. They” ve fmlml alot of rusty %
hursvshues. -
tuut‘hed off- by™ Chatlie
Sal, Utah, temporam .

mkvtml thv pupulatlun uf Mudh and xscm uranium

Iln cans "i,ﬂd nl 1
’Ihv uummm h(mm nf the I‘hUs

h'utlli’ :
of thé jeep (I‘dl]% Were fnst mddt thvn, dﬂd Lmdmg htl‘l[  and
‘ prospeet holes of that per md are pl(‘ﬂtlfu] Mnat nf the pmspects

= were in the Chinle Format s
Member at.the base, hut,sﬂme were in mck% nider thfm thé‘ (“hin=
le, and some were fn vounger rocks,

park are no ]nngvr opet Lmng hiit prudmtmn h 15 heen re lmud
in a few mines ]ust north and east of the park. Information on
some of phese miffes, obtained from E. P. Beroni (U8, Atomic
Energy Comm., oral commun., Feb. 14, 1973) s given at ap-
propriate places helow.” ' ’

The number of hoaters or floaters on the Colorado and Green-

J Rivers is inereasing ste: ] ips by jet boat and other

-7 power boats are available from \Iuah Tourist travel over pood
roads on Island in the Sky imdgltrh Point and.by paved road to

The Needles also is increasing™ adily. Travel west of the Green
River and main stem of the=Colorado River is s(ill ro stricted
largely to o few Jeep trails and to };ikix'ig or horseback-riding,

.
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Canyonlands National Park appropriatelypocceupies t

" Plateau compris

and seenie centeal feature of the park (figs
canyons traversed or drained by these rivers

- (a1

into .many
genlugu -and
ln;mg iq)l th(usute 1s.t1c‘5 thdt set ity qmzt hnm the ofhers.
One of the most intriguiag and scenicof these isthe C “plorado,

Plate mfp;immu:,' referred to in this report simply as the

(ulnuulu Hatvd‘u o1 thv P Im au. Thl% pxmmc ., which eovers
Hnmf 150,000 plateaus, as we shall
see, extends from inlv. - uln_i ;;t, t,hu nmtheaal to a little beyond
Flagstaff, Ariz.. at the southwest and from Cedar City, Utah, at
the west neagly to Albuquerque, N. Mex., at the southeast.

he heart of
the Canvon Lands section, one of the six subdivis bs of the
Plateau. As the names imply, the Canvon Lands section of the
es a high plateau, generally ranging in altitude
fram 5.000 to 7,000 feet, which has been intrieately dissected by
literally thousands of eanvons. o
. lin\l)ﬂldnll% Nitional Park is drained entirely by the
ol and Green Rivers, whose confluenee is an important
1, 660, Individual
are diseussed in

o+
later ehapters.

When Major Powell res Aehed the confluence in 1869, the river
flowing in from the northeast to joid the Green River was called

the Grand River, and the Green and Grand joined there to form

the Colorado River. The Grand River was renamed Colorado
River by act of the Colorado State Legislature approved March
24,1921, and by act of Congress approved July 25, 1921 But the
olil term still remains in names such as Grand County, Colo., the
headwaters region; Grand Valley, a town 16 miles west of Rifle,
Colo.: Grand Valley between Palisade ansl Mack, Colo.: (€ Grand

]

SNoMeTn whioh towers more than a mile above the Grand and (1un=

nison River valleyvs: rand Junetion, Colo., a ity Ltppm[nmtvl\
located at the confluence of the Grand dnrl Gunnison Rivers;
and County, Utah, which the river traverses after ontering
Utah: and Grand View Point, the southern terminus of Island in
the Sky. ' ' .
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" When 1 at nee of 1 foot, the'shaded reliéf*map
* (fig»1) shows the general shape of the land surfacein and near

: Cai’:ﬁﬂgifd&ﬂqﬁanal Park to the same horizontal scale as it
would gppear 1

Aa.person in a spacecraft flying ét_ja' height of

§

4 - 250,000 feet, or about 48'wjiles;This map was prepared by artist.

= oh iR Stacy -from- parts ¢ the-revetse sides of Toir plastic
' - relief maps®’—Salina, Moab, Cortez, and Escdlante quadrangles,
at a scale of 1: 250,000—sing a simple t1 1e- and money-saving
method he devised-(Stacy, 1962). PR .
\" An image of Canyonlands National Park and vicinity from a

white clouds and black _élqg%_ﬁ!;adaws on right,

for the-

" Seieniflc €o., Box 105, Northbrook,
map of

entire ares, Yopographic maps at
“Canyonlands National Park
Sucvey, Denver Distribu ) fram privately owned shops
where imapa are sald. A re tion of the latter, including réljef itad ng, will soon bé available. An in-
dex mxp of Utah showing all available topographic maps is free upon request to the i}uv! address,

111 60062 Topographic ma at scales of K:250,000 and

of the area, and a special topogrs;

&

: Resdurces Techriology Satellite (ERTS-1),at height of about 570 miles. The spat-z“imags
map was prepared from simultaneous scanning in three color bands=blue green, red,
and near infrared—that were combined to produce a false-color image in which vigorous
green yegetation (forests and irrigated areas) appears bright red, water dark blue, and
soils and bare rocks various shades of blus, blue green, of yellow green. Bright-blue area
on west bank of Colorado River shout 10 miles southwast of Moab is the group of large
evaporation ponds of Texas Gulf, Ine., shown in figures 31 and 71. Images were taken at

, 10:31:10 a.m., Aug. 23, 1972, durig the 432d orbit, telemetered to Alaska, videotaped, -

. » then photographed. Sun elevation was 53 degrees abave horizén:from azimuth of 130

degrees. Image covers an area about 100 miles square. (Sea sc Location of Mon-

ticello is approximate; that of other towns is belisved to be correct. Park boundaries are
not shown because of difficulty in locating them atcurately, but features such as

Colorado and Green Rivers can easily be compared, with those in figure 1. (Fig. 7).

18

satellite at a height of about 570 miles is shown in figure 7. Note. '

. -""These plastic relief maps, made by the U.8 Atﬁﬂ“yiﬁ;;; S{rvgm ;eﬁhil‘jlgii— from the T.N. Hubbard =

ble from the 1.8, Geologied] ..

CANYONLANDS NATIONAL PARK AND VICINITY, from NASA's unmannﬁl Earth g
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'jfhe vivid and varied colors of the bare rocks and the fantas

canyons, buttes, spires, .columns, alcoves, caves, arches, and- .

other erosional forms of ‘the canyon country result from a for-

tuitous combination of geologic and climatic¢ circumstances and ,

events uhequaled in most other parts of the world. oo
- First.among these events.was the piling up, layer upon layer,
cof thofisands of feet of sedimentary rocks under a wide variety

of environments, Sedimentary racks of the region are composed

of particles ranging in size from clay and silt through sand and
gravel carried to their resting places by moving water, silt and
“sand particles transported by wind, and someé materials
precipitated from water solutions, such as limestone (caleium
carbonate), dolomite (calcium and magnesium carbonate), gyp-
sum (calcium sulfate with' some water), anhydrite (calcium sul-
fate alone), common salt (sodium chloride), potash minerals
such as potassium chloride, and a few other less common types.

Some of. the materials were laid down in shallow seas that once

covered the area (fig. 8) or in lagoons and estuaries near the sea.

Some beds were deposited by streams in"inléiaiad basins or plains,

~a few were deposited in lakes, and some, like the Navajo
Sandstone, were’carried in by the wind. The character and
thickness of the sedimentary rocks, and the names and ages
assigned to them by geologists, are shown in the rock column in

figure 9 and in the cross sections in figures 10 and 15, and the

hister'y of their deposition is discussed in the chapter “Summary
of Geologic History.” The rock column was compiled mainly
from generalized stratigraphic sections given by Baker (1933,
1946), McKnight (1940), Hinrichs and others (1967, 1971b), and
F. A. McKeown and P. P. Orkild (U.S. Geol. Survey, unpub.
data, Mar. 16, 1973). ) S
Not.exposed in the area but present far beneath the sedinen-
tary cover, and exposed in a few surrounding placés,  are ex-
amples of the other two principal types of rocks: (1) igneous

rocks, solidified from molten rock forced into or abave younger

rocks along cracks, joints, and faults and. (2) much older

37
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»Ags (ﬁg '80) fomi%;e#emby La Sal, Abagﬁ, and Henrflgnun-
tams (fig. 7). ‘

“Second among the main “events leading to the formation oL thex, ,
eanyon country was the raising and buckling of the Platea
_earth forces so that it could be vigorously attacked by various
forces of erosion and so that the rock materials thus pried looge ",
or dissolved could eventually be carted away to the Gulf of
California by the ancestral Colorado River. Some idea of the
"enormous volume of rock thus removed is apparent when you
lock down some 2,000 feet to the river from any of the high
overlooks, such as” Dead Horse “Point "(fig. 15) ‘or .Green River
Overlook (flg 23) or ‘when you lay a straightedge across the
" three high mesas in figure 10 and note the la.rge volume of miss-
ing mcks beluw th 80 apparent hawever 15 the fact that some

Dverlay this high plateau alsn has been swept away In all, the
river has carried thousands of cubi¢ miles of sediment to the sea
_and is still actively at work on this gigantic earthmoving project.
In an earlier report (Lohman, 1965, p. 42) I estimated that the
rate of removal may have been as great as about 3 cubic miles .

Shgn.:u 3 High miam‘? kR

£
SHALLOW INLAHD SEA whnch cuvered Canynnlands and vu‘:mlty during Middle Penn-
sylvanian time. (Fig. E:))
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each century. For a few years the bulk of it.was duniped into
Lake Mead, but now Lake Powell is getting much of jt. When .
these ‘and other reservoirs ultimately become filled with sedi-
ment, for reservoirs-and lakes are but temporary things?” the -
Gulf of California will again become the burial ground. - .
- Last but far from least among the factors responsible for the .
grandeur of ¢he canyon. country is the “desert climate; which ————
. allows us to sbe virtually every foot of the vividly ¢olored naked.
rocks and has’made possible the creation and preservation of
‘such a wide Variety of fantastic sculptures. A wetter climate
would have produced a far different and smoother landsecape in
which most of the rocks and land forms would have been hidden
by vegetation. In the canyon lands the vegetation is mainly on
the high mesas and on_the narrow flood plains bordering the
rivers, but scanty vegetatjon does grow on the geritle slopesor
flats. I

The degert climate has tombined with the nearly flat lying

. layers of sediments of different character, hardness, and.
thickness to-produce steep slopes having many cliffs and ledges

- and generally sharp to angular edges rather than the subdued
rounded forms of more humid regions. This has led geologists to
refer to sueh terrain as having “layer-cake geology,” and this is
brought out by the profile in the rock eolumn (fig. 9), by the
cross section (fig, 10), by figure 15, and by many of the other
photographs. But the baker of this -cake was rather
"« eareless—not only do the Iajrers range widely. in thickness and
character, but some are wedge shaped, thick on one side of the
cake but thin or absent on the other. Then too, when he ran out
of icing in the midst of a layer, he was apt to finish with a
different kfnd or color, for nzjnspectur was on the job to insure.

e

orderly construction. A -
If all the rock strata in thipark were presentiat one lod lity, = -
their sequence and, thickness would be those shown on the fight-
hirid side of the graphic section in figure 9. Howevertiecause of +
the lateral changes in thickness and character and the wedging
out of certain beds, such as the White Rim Sandstone Member of
the Cutler Formation, no two sections of the strata are exactly
+~  alike. This will be brought out in  photographs of different ex-
posures of rocks in various parts of the park. :
‘An often-asked question is, why are most of the rocks so red?
This cin be answered by one word—iron, the same pigment used ..
in rouge and in paint for barns gnd hoxears. Various oxides of
iron, some including water, produce not only brick red but also
pink, salmon, brown, buff, vellow, and even green or Muish
green. This does not imply that the rocks could be considered as

- ‘f
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sources of iron ore, for the merest trace of iron, generally only 1
to 3 percent, is enough to produce even the darkest'shades of red.

- The only rocks in the park that contain virtually no iron are )
white sandstones of the White Rim Sandstone Member of the -

Cutler Formation\(figs. 21-24) and the Navajo Sandstone.

As pointed out by Stokes (1970, p. 3), microscopic examination
of the colored grains of quartz or other minerals.shows the pig-
ment to. be dnerely a thin coating on and between white or

colerless particles. Sand-or silt wgathered{—&amrgch;‘méks soor -

loses its color by fg.e scouring action of wind or witer, so most of
the sand dunes and sand bars are white or nearly so. =~
The map (fig. 1) and cross section (fig. 10) of ‘the*park show
that in general the major features of the landscagg lie at thuee
different and distinctive levels. A recently erected plaqué:on
Grand View Point appropriately refers to these_lévels as the
“Three Worlds.” The high plateaus, or mesas, imand adjoining
the park dominate the skyline—in fact, the eem_:raji one, between
the Green and Colorado Rivers, is appropriafely named Island in
the Sky. If you stand on either the-east or the west shore of this -
towering cliff-bordered island, you can looR across a sea of fan-
tastic erosiohal forms to a similar cliff"bordered shore-at about
the same level. Closer inspection of the sea of rocks. on either
side shows relatively flat benches or platforms about halfway to
the bottom; below these are the generally steep sided or eliff-
bordered canyons of the two rivers and their larger tributagies,
From some vantage points along the shore, such as Dead Horse
Point (fig. 15) or Green River Overlook (fig. 23), you can’see the
deepest level of all—the channels and flood plains of the Green
and Colorado Rivers. o
" What caused the “Three Worlds” and the formidable cliffs
supporting the high mesas or forming towering monoliths like/"
Angel Arch or Druid Arch (figs. 43, 54)? Differences in the dom-
position, hardness, arrangement, and thickness of the rock layers
determine their ability.to Withstand the forces of fracturing and
L ‘L} -

S

®am




s

W

TS0 OO SNDG IO SO0 SO0 DO NI T
[
LI

- SECTION ACROSS CANYONLANDS NATIONAL PABK from North Point at west (lgft),
via Grand View Point in middie, to Needles Overlook at east (right), shawyrg the three

; pripcipal topographic levels dnd character of the rock strata. Line of saction bends at
Grand View, Paint, which is torthernmost part. (Fig. 10) T

erosion and hence theit tendency to form cliffs, ledges, or slopes.
Most of the cliff- or ledge-forming rocks are sandstones con-
sisting of sand grains \deposited by wind or water and later
_ cemented togethet by silica.(5i0) ), calctum carbonate(('an{'0) ),
or one of the iron oxides (such as e () ), but some hard, resi ant -
ledges are made of limestone (calcium carbonate). The rock
column (fig. 9)-shows in general how these rock formations ares’
sculptured by erosion and how they protect underlying layers
from more rapid erosion. The nearly vertical cliffs supporting
~the highest ‘mesas consist of the well¢emented Wingate;
Sandstone protected above hy the even harder sandstone of the
Kayenta Formation.-To bortow from an earliér report of mine
{Lohman,. 1965, p. 17), . e T
Vertical cliffs and shafts of the Wiﬁiéte Sandstone endure only where the top of
ormation is capped by beds of the next younger rock unit—the Kayenta For-
mation, The Kayenta is much more resistant than the Wingate, so even a few
feet of the Kayenta * * * protect the tock beneath.

=

5. make up the topmost unit of the cliff. - . ,
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In some places remnants of the éyeflyin’NavajD Sandstone
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The question bf how to gee the*park.has no simple apswer, for »

the park is too vast apd complex'to comprehend by a quick visit
to any one of its many and varied parts or by any one means of
transportation, Some, as did MajoriEowel_L view it only from the
rivers—by boat plus a few back-breaking climbs up the border-

ing canyon. walls, Others see only the small parts reachable by.
,--passenger cars. The fore venturesome see vastlyJdmore by jeep,
. foot, or horseback. And a few prefer to view it as the birds

do—from the-air. Mary, those who, put aside their magazines
long. enough, get bird’s-eye views without half trying, for
Canyonlands is beneath the principal ajr routes connecting Los
Angeles with Grand Junetion and Denver. Actually, a full ap-
preciation of all the wonders and beauties of the park is possible
only by combining all these approaches and methods of locomo-
tion, but only a few fortunate souls such as Bates Wilson have
thus been able to inspect virtually every square foot of it.
The task clearly before me, then, is how best to present such a
complex wonderland to yvou, the reader. The method I selected,
after considerable thought and a few false starts, is to begin af
the top—the high mesas—and work my way downward much as

the rivers have done in earving out this fantastic area, to some of _

the broad benchlands beneath: the mesas and eventually to the
river channels and deep canyons. Although the approach I
selected may not be the best, and admittedly is but one of sev-
eral that comes to mind, I kope it gets the job done.

s b=




- . become another island,;¢
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Even though the “peninsular” mesas east and west of Island in
the Sky) known respectiyély as Hatch Point apd the Orange
Cliffs, lie outside the (present “boundaries, they provide
breathtaking views of impdttant, features within the park, so

_ brief descriptidmns ofthem are included below. But first, let us

_take a ¢loser look at Island in“the Sky. - .
Island in the Sky

'As the map (fig. 1) shows, Island in the Sky is really a fork of a
wedge-shaped peninsula extending southward between the two
rivers. An outlier to the south named Junction Butte has already
been severed from the main peninsula by erosion and now is a
true island.. (See frontispiece and fig. 22 A large chunk of

. Island in thg Sky south of The Neck was about to be severed by

~ erosion fmn‘z the main peninsula to become a true island, when

~recent widening and grading of the road gave it a tempqra‘r;
reprieve. When m) family and I first squeaked oq@f this narrow
neck in 1960 by jeep, furtiveglances to right or left showed the
two canyons, perilously close, and complete severance seeme
_immingnt. The road builders have staved off disaster for-a few
_thqusand years, but ultimately the large section to the south will

it to the niainland.

rance from the air hefore the, road
widening i3 shown-{y 1.1 -
it

1.1

[ ]
-

d:a bridge will be required-to connect

- w_
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AERIAL VIEW OF THE NECK AND SHAFER TRAIL, looking southwest, taken before

rebuilding of park road on mesa top. Cliff-walled canyon to right of The Neck, in middle,

drains westward to the Green River: south fork of Shafer Canyon to left drains eastward

to €olorado River. This is the narrowest part of Island inthe Sky. Photograph by National
» Park Service. (Fig. 11}

[ 4

&, . fr s
The entrance road 1o Island in the Sky interseets U5,

Highway 163 at a boint 10 mifes northwest of Moab, or 21 miles
sottheast of Creseent Junetion on Interstate Highway 70, From

T

k Ulso 163w paved road elimbs colorful Sevenmile Canyon past
sandstone ¢liffs of the Wingate, Kaventa, and Nav jo For-

) mations to reach the high mesa, There, iuét “offshore” to the

(; north, " ares anchored  the nttlz ships™ that gu;}rd the

sland - Merrimae and Monitor Bules o fig. 121 These land-
nuirks are conposed of the quuI v sundstone—the same rock
that forms Church Rock atAhe entranceeMo the Needles district
(figr 370 and that shapes the spectacular arches in Avches

L
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White rack near middle \s Navajo SandsYone, Buttes comprise all three members of En-
trada Sandstone: remnant white top of Moab Member, vertical cliffs of Slick Rock
Member, and sloping base of Dewey Bridge Member. (Fig. 12)

3

Ay

Nattonal Park, All Ihxu ni_gnlu s of Ih(x Entrada (W xlght dl](l
othurs, H62vaus noted in the figure 12 caption, are present lu Ty
IS s afl Chureh Rock. Eleven miles from the junetion with
l“} Highway 163 0 graded road to the right, called Hofeothiof

udl, goes 16 miles down 1o the Green River, where it cdnnects
following the river both apstream and downXream.
The road upstream leads to two uranium mines in the lower part

[ AManeral Canvon which woere reactivated in 1972 .m«i 14973, The
iniseent of Iht'
rail turnoft

MERRIMAC (LEET) QN%%MDNWQR BUTTES guard north éntrance to fsland in the Sky.

switchbicks are guite spectacular and are rem
shater Trail. Three miles =outh of the Horsethief
a fork in the road = 1o the left the pavement continues to Dead
Hopse Point, and afraight ahend g maded road_Jeads southward
to the Island in the Sky district of Canvanlamds National Park.

Mostof Islagh in the Sky has aoseattered growth of pinon and
Jum[nx [ree }:xut‘ several large flat areas. such as Grayvs
Elire, contiin sufficient sandy soil 1o wipport o niantle of
wrass o weeds which is used for gr i however, grazing in
this part of the park will be discontinued in 1975,

+
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DEAD HORSE J_}INT STATE PARK

Let us folluw the pave road from’ U S. Highway 163 all the
way to Dead Horse Point, which was set aside a8 a state park in '
1957. The park has a visitor center, museum, mmiern L
campgrounds and picnic facilities, and piped water, ‘which.fgu 5.
hauled all the way from Moab. An entrance fee of $1 permits us
‘to drive across the narrow neck to a parking area near the point
proper, which is protected by stone walls and is provided with a
ramada, benches, paths, and samt.ary facilities. g‘mm Dead

Horse Point we get breathtakmg views in several directions, in-
cluding a ldop.of the CDlaradn River called the Goosg Neck, 2,000
feet nearly stralght dmvn _

CANE CREEK ANTICHNE, looking northeast ioward the La Sal Mountains frm Dead~ \
Horse Point. Colorado River cuts across cfest at.middie fight, “above which is Anticline

Overlook. (See fig. 31 ) Jée?all and part of Shafer dome lie hj':y"g 13)

. How did such a :maéﬁificent viewpoint get such a macabre
name? Dead Horse Point was named for a sad but colorful
- legend concerning a band of wild horses that once roamed the
high mesas. The point is really an embryo island separated from
the mainland by a narrow neck barely. wide enough for the pres-. ‘_
gﬁf road. In the early cowboy days.the island was-used as a
“natural curral in which wild must;angs/ Avere penned up behind a
short®*fence across the neck so that the better ones cuuld be



.. others, as’horsethieves. . “. :

- sorted out and driven to mines in'the San Juan Mountains of
" Colorado. A band of horses corralled too long without water"
allegedly died of thirst within sight of the river 2,000 feet below,
* hence the name of the point, or .at least so ope version of the
story goes. Some' vergions allude to the wralmers as cowboys;
To the northeast we can see ffe Cane Creek anticline—an up-
-ward fold of the rocks—behind‘which loam the La Sal Moun-
tains (fig. 13). A'cutaway view of a typical anticline is shown in
figure 14. A better view of the Cane Creek anticline can be seen
from Anticline Overlook, as shown in figure 31, From our van-

. tage point at Dead Horse Point, we can see much of Hatch Boint, . .
. including Anticline ‘Overlook, by looking east and southeast. -
Spectacular views of the northern part of Canyonlands National -

Park lie to the south, southwest, and east. Looking sauthwest
_ (fig. 15), we see most of the rock formations exposed - in
" Canyonlands—more than can hé seen from .any other vantage
point-in or near the park. The names of the visible rock units
shown ifrfigure 15 can be compared with the complete list in the
rock column\(fig. 9). Parts of Shafer dome, a “dosed” rounded
-w«anticline, are visible in the lower left of figure 15 and in the
“ lower right of figure 13. Its general domelike 'shape is outlined
by the bluish-white Shafer limestone, a marker bed which also
caps the bench on the pehinsula within the Goose Neck-of the
river. This limestone, which here forms the top of the Rico For-
mation, is not shown in the rock column (fig. 9) because its ex-_
posure is limited to the Shafer dome aad the Cane Creek an-
ticline and its name is used only locally by prospectors for oil
and gas. o

CUTAWAY VIEW OF ANTICLINE, or upfold of the recks. From Hansen (196& p. El)‘//

(Fig. 14)
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Note that the White Rim Sandstone Member of the Cutler
Formation, referred to hereinafter simply as the White Rim
Sandstone, becomes thinner toward the right (northeast) in
figure 15 but is absent entirely in figure 13, just a short distance

. isto the northeast. The gradual disappearance of recognizable

7" beds- of this type toward the northeast, including the dis-
appearance of some limestone beds containing marine fossils, =~

are examples of. what.geologists call facies changes. Here the

changes result from the fact that while strata were being

‘depositéd in or near ancient seas that lay to the southwest, beds

of different character were being laid down on land by streams

emanating from the northeast.*This will be gone into in more
detail in discussions that accompany illustrations to follow, par-
ticularly figures 27, 31, and 35. PR o

- NORTH ENTRANCE
The north entrance to the Island in the Sky district of
Canyonlands National Park used to be 6 miles south of the junc-
tion with the paved road to Dead Horse Point, but since the land
: additions of November.1971, it is only 4% miles south of this
junction. A temporary trailer-housed entrance station marks
tHe old boundary. .

During the early 1950's a remarkable but hair-raising road
known as ShaferTrail was cut down the face of the cliffs below
The Neck to reach the C Group of uranium claims near the head
of Lathrop Canyon. It branches southward from the park road a
mile south of the new entrance, then descends in a series of’
switchbacks. The aerial view (fig. 11) shows the upper trail and
The Neck before the park road was graded and widened, and a

view from near The Neck (fig. 16) shows the precipitous cliffs

the trail descends. It follows the general route of an old foot

trail. .

Shafer Trail connects with the White Rim Trail, which, as the
name suggests,”is built mainly on the White Rim, after which
the White Rim Sandstone was named. The White Rim Trail can
be followed northeastward to join the pavement at Potash, or it
can be followed southward along the Colorado River canyons to

&

SHAFER TRAIL, from just south of The Neck (figs. 1, 11). Navajo Sandstone is above [>
road at left, Kayenta Formation forms upper half of eliff below road, and Wingate

* Sandstone forms lower, vertical half of cliff; lower part of road is in Chinle Formation,
“(Fig. 16) .

34

s
[E LI

. 41

ERIC

Aruitoxt provided by Eic:






O

ERIC

Aruitoxt provided by Eic:

¥

frames the Colorado River ¢
T (fig. 18). ]

% . 4

“Junction Butté, thence northward along Stillwater and-

Labyrinth Canyons of the Green River to and beyond the
northern boundary of the park. At Horsethief Bottam you can
le*fne the canyon b\ HDY‘SEthlEf Trall aﬂd xe_mm the paved mad
qnuth nf w here bhafer Trall meets the Whlte,le Trall, a bmﬁnch
of the White Rim Trail leads downward to the Colorado River,
where picnic tables gnd sanitary facilities are provided., This is
used as a lunch stop by some hoating groups. = .
Although some two-wheel-drive cars or trucks have traxer%ed
the White Rim and Shafer Trails, they may encounter trouble
\xlth deep qand washouta or f’i”E‘ﬂ IDLkE, 50 fuur wheel drlv

‘nm be attempte:d \xlthuut plent} uf water, d,nd twu vghi‘cles

traveling together provide an added mangin of safety. All
iclesshould carry emergency equipment mdudmg a shovel,
me Lham or rope, jack, tire tools, and other necessary items.

" Geologists and uranium prospeetors working along the White

Rim Trail have obtained good drinking water from small springs
that flew from the base of the White Rim Sandstone in many
places (Neal Hinrichs, U.S. Geol. Survey, oral commun., Feb.
1973). After rains, runoff gathera in large potholes in the Whlte
Rim handatunc in some places and affords emergency drinking
water. Several such potholes filled with water are shown in
figure 17. Some potholes occur also in the Cedar Mesa Sandstone
in the Needles district.
GRAND VSEW POINT

About a mile southwest of The Neck, ‘the road crosses (rays
Pasture—the widest and flattest part of Island in the Skyv. The
drive over this flat grassland yields not the slightest hint of the
awesome cliff-walled chasms on either side of the island. Some 5
miles southwest of The Neck, hoth the island and the road
branch like a Y. At a point 0.4 mile north of the Y, Mesa Trail
leads one-quarter mile east to Canyon View point Arch, which
anvon and the La Sal Mountains
s arch, at thp very‘top edge of the cliff, is composed
of the lower part of the Navajo Sandstone. The only other arch
uf N'mdjn S;Lm]%t(mv in or nmn thv pdrk that I l\mm uf is thv

CANYON VIEWPOINT ARCH, framing Colorado River canyon at east end of Mesa Traliet>
0.4 mile north of Y in Islapd in the Sky road. Arch is in lower part of Navajo Sandstone. -
(Flg IB) -
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NATURAL TANKS, filled with runoff from rain, serve as emergency sources of drinking
water, Largest tank in foreground contains 4 feet of water and small fresh-wafer shrimp.
So-called tanks, or potholes, are formed partly by water dissolving the calcium carbonate
cement and partly by wind or water removing the resulting loose sand grains. View is
north toward Junction Butte from point about a mile south of the White Rim Trail. Red
racks in hill on right are in lower p#sk of Moenkopi Formation. Photograph by E. N.

Hinrichs. (Fig. 17}
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THE WHITE RIM, looking northeast toward La Sal Mountains from overlook 3 miles north
af Grand V’§w Paint. White Rim Sandstone here 15 thicker than near Dead Horse Point
thg. 15) but thlﬂﬂH’ than in Manument Basin and Stillwater Canyon (figs. 21, 23). (Flg
201 T N
b

Lot us now ke the branch =outh of the Y oand follow the
narrow erest of Grand View Point for about 6 miles to the main
ovBriook. About 0.9 mile =outh of the Y, short wadk to the west
over the lower part of the Navajo *%'1ml<tmw al fords aomagnifi-
cent view of stillwater Canson of the Green Riser, including
Torks Hewd ofigs 28,20 Half wav tO the point is o [):U'!;inu’;ir 't
cid overiook, Drom mm-h Wedet nspeeticeulay siew of vanyons
cutting the White Rimnand of the La Sal Mountains bevond ofig.
200 Note that the W}'}i te Rim “\'unrl“lmw W hivh "nr'ms‘ thv ln'n’ui

heneh appropriatels n
than whore seen near Ilvzul Iunw [nm[ mg, I-w.

Three more mfes southward takes us to Grand View Point and
e nearby pienie wrvis Thoud maomed after the former Grand
River =ome 2000 foer below, Grand View Point }]El‘ a double
menning, for we see feom here aotruly grand view ifig 210 At
our feet = spectaeular Monument Basin, cut below the White
Rirfi into the brickgred Orvgan Rock Tongue of the Cutler Forma-
tione The White Ritn Samd=tone here is slighuy thicker than to

1

. MONUMENT BASIN FROM GRAND VIEW POINT, Needies Overiook on left skyline, Abajo [=
" Mauntains on right skyline. Red spires and cliffs in basin are Organ Rock Tongue of
r

Cutler Formation. (Fig. 21}
2 . s

1k ) .
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the northeast (fig. 20) but thinner than to the west (fig. 23),
because it forms a wedge-shaped body that thickens westward.
In the distance southeastward are the Abajo Mountains, just
west of Monticello, Utah. The prominent projection on Hatch
Point on the left skvline is Needles Overlook, from which the
photograph in figure 27 was taken. A closeup view of Monument
Basin, showing Junction Butte and Grand View Point in -the

.background, is shown in figure 22. The slender spire in the

foreground has a measured height of 305 feet (Findley, 1971, p.
78). '

MONUMENT BASIN FROM THE AIR, looking agrth to Junction Butte and Grand View
Point. Spird of Organ Rock Tongue in foreground -3

Mesa Sandstone is at bottom of photograph. Photograpfiby National Pask Service (Fig.
22) ’ .
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About a quarter mile west of the Y, a left fork of the road ey
about a mile and a half to Green Riv r Overlook, which provides
a superb view of Stillwater (anmn of the Green River, the
Orange Cliffs he'\'(md. and the Henry Mountains in the extreme
distance (figz. 23). Note that here the White'Rim Sandstone is

=-=="much thicker lh{m in preceding views. The prominent butte

enclosed by the loop of the river is known as Turks Head and is
better seen from the ajr {fig. 21). The light-eolored band near the
hase of the cliffs in the background of figure 24 is characteristic
of the bleached upper part of the Moenkopi Formation in this
part of the park. According to F. A, MeKeown and P. P. Orkild
(LS. Geol. Survey, unpuh. data, Feh, 16, 1973), petroliferous
Tnaterial (.s odor generally oceurs in this ble: uhvd zone and in
the basal beds of whe Moenkopi:

The lun\)gumm%ht north of GGreen River Overlook has no
wiater at this writing’y 1973), bat water from wells in Tavlor Can-
von will eventually bvé}np((i to nearby parts of Island in th('
sky,

(S

Five miles northwest of the Y we gome to Upheaval Dome, one
of the most unusual geogn aphnﬁ'}ul gcul{pgn features of the
park. Viewed from the air (fig. '25), it resembles somewhat o
voleanie or meteor crater and has l)uc alled such by some,
Because beds of salt are known to underli ti]) park, }211! have
suggested that the _;alt muay have thicke L&L nd welled upward
to form a salt dome, similar to domes along the Gulf Coast (Mat-
tox, 1968). However, only 1,470 feet of salt was encountered in
an oil test just east ut Upheaval Dome ( F{mhurl T Hitc‘ U S G( n!
Survey, oral commun., Feb, 13, 1,.973

a4 mound on the deep-seated Precambrian rocks
Plouff, 1958, fig. 3; Joesting and others, 1¢
the exact origin of the dome is not ¢
The central part has the structure of o (lnmv in that the strata
dip downward away from the middle. A ringlike svncline, or
downward fold in the rock lavers (fig. 26), surrounds the dome,
bevond which the strata resume their nearly flat position. The
white rock in the hottom of the craterlike depression is not salt,
but jumbled large fragments of the White Rim Sandstone.
Surrounding that are slopes of the Moenkopi and .Chinle For-

mations, cliffy of the Wingate Sandstone, a circular bench of the
’l =
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TURKS HEAD, an erosional remnant of the White Rim Sandstone supported by red beds
of Organ Rock Tongue, in loop of Green River. Aerial view looking north. Photograph by
National Park Service. (Fig. 24) '

Canyons with Labysinth Canyon of Green River. Photograph by Walter Meayers Edwards,
©.1971 National Geographic Society. (Fig. 25)
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CUTAWAY VIEW OF SYNCLINE, ﬂr‘ldnvvnfﬂld of the rocks. From Hansen .
(1969, p. 108). (Fig. 26) : — e [ ——

- Kayenta Formation, and outer ramparts of the: Navajo
Sandstone. Upheayal Canynn leads to Stlllwater Canyon of the
Green Rlver at the upper. left

to the top of Whale Rock a prommence on tl}g Navajo Sandstone
that forms, the.out of th€ dome. At the end of the road,-
another foot tfail ascends rom the picnic area to the foot of the
ngate Sandstone cliffs around the central part of the dome.

The views of the dome from these trails are interesting, but you
are really too close to get a true ‘picture of the unusual feature,

which is obtaindble only from the air, as shown in figure 25.

- Just west of Upheaval Dome, Bighorn Mesa is connected to .
Steer Mesa by a neck only 15 feet wide flanked by 300-foot ver- 5
tical cliffs, as pointed out by McKnight (1940, p. 12). I later
learned frorn Ed Mcnght (oral commun., June 6, 1973) that
during his field work in this area in 1926 he was riding a mule
across this narrow neck when the half- asleep mule suddenly
became aware of the dropoff on one side and began to turn
around and head back. Ed hastily but cautmuslv dismounted .
and led the mule across! When this neck is finally breached by
erosion, Bighorn Mesa will be just as isolated and inaccessible as

. Junction Butte, naw cut off fmm Grand View Point. (See fron-

tispiece and f(g 27 »
Hatch Point ,

The high mesa east of Canyonlands National Park and the
Colorado River canyons, called Hatch Point, contains several
vantage points ideally suited for viewing scenic features of the
park and adjacent areas. Hatch Point is part of the vast public
domain administered by the Bureau of Land Management—a

46
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sister agency of the Geological Survey and the National Park
Service, all in the U.S. Department of the Interior. The Bureau,
hereinafter referred to simply as the B.L.M., has made many
improvements on Hatch Point, including fine roads, two modern
»eampgrounds with sanitary facilities and piped water from

yor' Rims Recreation Area.” - . A
‘Geologically, Hatch Point ig similar to Island in the Sky. Both
are bordered by towering cliffs of the Wingate Sandstone capped
by the resistant Kayenta Formation, and rounded remnants of
the overlying Navajo Sandstone rise above the otherwise-flat
mesa surface in many places, '
Access to this high tableland ig by a good paved road leading
‘west from U°S. Highway 163 at a point 32 miles south of Moab
and 22 miles north of Monticello. About 5 miles west of the
highway we pass Windwhistle Campground, nestled in an -at-
tractive cove of Entrada Sandstone cliffs, and 16 miles from the
highway we reach an intersection. From here it is 7 miles west
by paved road to Needles Overlook, 10 miles north to Anticline
Overlook. Like the other- high mesas, Hatch Point contains
peripheral areas of scattered pifion and juniper trees and large
. flat_grasslands used for grazing. Grain tanks here and there
store Winter feed for the cattle.

. NEEDLES OVERLOOK .
Let us follow t c-pavement to Needles Overlook, from which
fine morning views of Canyonlands lational Park can be seen to
“the south and west, Northiestwad (fig. 27) we look 10 miles
.icross the Colorado River canyon to Junction Butte and Grand
View Point. (This view is along the line of the east half of the
cross section in fig. 10.) The feather edge of the White Rim
Sandstone caps the White Rim west of the Colorado River, hut
the White Rim is absent on the east side of the canyon and in the
entire Needles district to the southwest, where the important
scenie features are earved from the underlying Cedar Mesa
Sandstone Member of the Cutler Formation, referred to
hereinafter simply as the Cedar Mesa Sandstone. Both these
sandstones arf missing in the foreground of figure 27 _their
place being“faken by thin beds of red siltstone, mudstone, and
sandstone similar to those that comprise the Organ Rock Tongue
shown between, the two sandstones in figure 22. These are ad. -
ditional examples of facies changes mentioned earljer (p. 34).
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JUNCTION BUTTE AND GRAND VIEW POINT, ldcking northwest from Needies Dverlauk
(Fig. 27)

Turning north from the intersection 7 miles east of Needles
Overlook, we traverse a nmrl\ flat grassy tableland to Hatch
Point Campground. In figure 1 the eampground is shown west of
the old road; the new road is west of the C*lmpground hut no
map of the new route was d\dll,;hlc for pluttlngr in figure 1,
About a mile before we reach the campground a jeep trail heads
west then northwest about 52 miles to Canvonlands Overlook, a
scant mile from, hut some 1,400 feet ahove, the eastern horder of
Canyonlands National Park. This overlook affords fine views of
the Colorado River canyons and the eastern shore of Island in
the sky, but at present (1973) there are no plans to improve the
trail for passenger-car travel.

Two miles north of the campground we cross a minor drainage
leading northeastward into the north fork of Trough Springs
Canyon. The B.L.M. plans a road down this eanvon to Kane -
Springs Canyon, 1,100 feet below, where it will eonnect hoth
with a scenie drive to Moab, the lm\ er part of which is I)d\'E(L
and with the jeep trail going west over Hurrah Pass (ng 303 and
thence south along the castern hvnfhcs of the canyvons nf the
Colorado River to the rict of the park. E. Neal
Hinrichs (7.8, (Geol. SLU\L_\. uml commun, Feh, 16, 1973
reported specimens of blue celestite (strontium sulfate, =r=¢)
and harite (harium sulfate, 11050 ) in the Cutler Formation at a
point where a sharp hend of this jeep trail crosses a fault, or

—
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(shaun in flg las the eas;ernmﬁst lcmp of the tr‘all about 6 mlléq

northeast of Lockhart Basin). Farther south, the trail swings

west of Lockhart Bdsm whose center exposes part uf a syncline.
. (flg 28)

Wlngate Saﬁdstaﬁe partly blea:hed slnmﬁg sndes are Chml Farmatnnn dark slnplng

ledge at left middle ground is" Moss Back Member of Chinle resting on Moenkopi
Formation, Photograph by E. N. Hinrichs. (Fig. 28) T

B

Two and a half miles farther north, or about 2 miles south of
\nticlim U\‘vrlnul‘, a s’hmt m."ui Imc]s; m thv west .”m(l Hﬂilvl'\'

(mu]lu dmc ha.s nnt i\(t lu)cn fm mdll_\ n.unul .md is .almpl,\
called the U-3 loop; as designated in the survevor's notebook. It
affords splendid views to the west and is to he equipped with pic-
nic tubles. Looking west (figz. 29) we see a Weshaped loop of the
Colorado River, Dead Horse Point on the right skvline, :and
Island in the Sky on the distant skyline. The strata curving over
Shafer dome appear in the right middle background.
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VIEW WESTWARD FROM U-3 LOOP. Dead Horse Painig;righf skyline, Island in the Sky

- capped by Navajo Sandstone in extreme distance, Kayenta Formation in foreground at
lett. Clitfs topping ridge at left are Wingate Sandstone protected by caprock of the -
Kayenta Formation; red slopes beneath cliffs are Chinle Formation, with dark ledge of
Mass Back Member at base; steep siopes and ledges beneath are Moenkopi Formation,
lower part of which is Haskinnini Tongue; reddish gentle slopes below are Cutler Forma-
tion; nearly flat benches above Colorado River are Rico Formation, with Shafer limestone
at top. (Fig. 29) :

= Two more miles takes us to Antieline Overlook for the muost sub-

lime views in this part of the area*To the north {fig. 30) we look
across the northeast flank of the Cane Creck anticline, an upfold
of the rocks (figs. 13, 14). Hurrah Pass straddles the narrow wall
separating the Colorado River and its canvon at the left from

kane Springs Canyon on the right. The Colorado River appeirs
again in the right background, where it leaves Moah \ alley. The
Kings Bottom syneline, or downfold (fig. 26), seen in the middle
distance between the Cane Creck antieline and the Moab an-
ticline, exposes a wide arca of the Navajo Sandstone, The ridge
on the right skyvline, composed of the Entrada Sandstone, is The
Windows Section of Arehes National Park, and the left skyline
shows faintly the distant Book Cliffs, )

On the cast wall of Kane Springs Canvon Just to tHe right of
Figure 30 = the Atomie King mine in the Cutler Formation, from
which.uranium ore has been mined at intervals during the last 2

or 3 Venrs,

o

LOOKING NORTH FROM AIQTICLINE OVERLOOK, across axis of Cane Creek anticline. [
Unimproved road crosses Hurrah Pass in foreground. Colorado River at left is near
Potash and in right background is at Moab. For description of strata, see caption for
figure 31. (Fig. 30)
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To the-northwest (fig. 31; see also fig. 13) is a textbook example *°
of a rock fold—the .Cane Creek anticline—laid bare by the
Colorado River cutting directly across its crest (fig~ 1). An-
ticlines are noted as sources of orat least hunting grounds for oil

" and gas; and-this.one is ho exception, although production has

been relatively smajl and was stopped altogether .in about 1963.
Some oil and gas 'was produced also from wells on the’ north
flank of Shafer dome, just beneath Dead Horse Point (figs. 1,
were tested, such as Lockhart anticline, Rustler dome, and Gih-
son dome (fig. 1), failed to yield commercial amounts (Baker,
1933, p. 80-84). Some of the colorful events in the early days of

:15), but other favorable-looking' structures farther south that

“wildcatting are ndted on page 100.

Exploration for oil and gas led to the discovery of potash. -
beneath several anticlines in eastern .Utah and’ western
Colorado- Aecording to Hite (1968, p. 325), the Cane Creek an- -
ticline is underlain by about 5,200 feet of salt-bearing rocks in
the Paradox Member of the Hermosa Formation (fig. 9), of
which about 84 percent is halite (common salt, sodium chloride)
and associated potash salts (sylvite, potassium chloride). The
potash mine of Texas Gulf, Inc., is shown at the right in figure 31
The white area to the left of the mine is waste common salt,
which is recovered with the potash salts, and the white area with
dark stripes at the left is a small part of more than 400 acres of
evaporation ponds built to separate the salts. These ponds also
can be seen from Dead Horse Point. The dark stripes are the
visible parts of plastic membranes lining the ponds. Mining of
an 11-foot bed of ore began by usual underground methods from
the hottom of a shaft 2,788 feet deep but became too difficult
hecause of intense and intricate folding of the salt beds. Now the
salts® are being extracted by a method mvolving solution,
wherein river water is introduced into the former workings and
allowed fo stand long enough to dissolve the salts, then the brine
is pumped out to evaporation ponds, and the valuable potash
salts are separated from the sodium salts. Closeup views of the
mine and evaporation ponds are seen in figures 70 and 71,

<] CANE CREEK ANTICLINE, looking northwest from Anticline Overiook. Colorado River is

cutting into limestone of unnamed upper member of Hermosa Formation in lower bench
at crest of fold; Rico Formation, with bluish-white: Shafer limestone at top, forms. upper
curved bench: remainder af farmations are as given in caption for figure 2. Potash mine
{right) and evaporation ponds (left) are operated by Texas Gulf, Inc. Mefrimac and
Monitor Buties on right skyline are shown in figure 12. (Fig. 31)
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As noted earlier, most of the rekdily recognizable thé beds,
such as the White Rim Sandstone pinch out south of here, and
figure 31 marks the northeasternmost exposure of the Shafer
limestone at the top of the Rico Formation. Northeast from here

“the- Rico and overlying Cutler Formation arg not_readily

separable and are included in the so-called Cutler Formation un-
differentiated. “This land-laid unit of red sandston§, giltstone, -
and shale is as much as 8,000 feet thick jyst southwest of the an-

~cient Uncompahgre highland (preserit Unéompahgre Plateau, in

wéstern Colorado and eastern Utah), from which it wiid derived

by erosion during the Permian Perigd (fig. 80).”

: Orange Cliffs

" The high mesas west of Canyonlands National Park do not
form as distinct a mainland as does Hatch Point, but rather are
broken up into a maze of peninsulas and islands, as showrn in
figure 1. Owing to the gentle northwestward dip of the rock
strata, the aﬁ‘itude of the mesas declines from about 7,000 feet in
the south to about 5,300 féet in the north and northwest, where
the whole aspect of the cour ry becomes more rounded and sub-
dued. As shown on the map!(fig. 1), however, the name Orange
Cliffs is applied to much of the eastward-facing cliffs, which are
made of the Wingate Sandstone capped by the Kayenta Forma-
tion. Remnants of the Navajo Sandstone increase in number to
the north and west, where remnants of the next two younger
rock units—the Carmel Formation and the Entrada
Sandstone—also occur. Thy , the cliff-forming units dip
downward beneath youngerrocks that form the relatively flat

Green River Desert o t northwest, also referred to as the San

=

:Rafaell Desert. Figure 32 is a view southeastward from The

Spur, shown on the map (fig. 1) as the northern section of the
Orange Cliffs. - ’

At present (1973), the areas west of the Green River and the
main stem of the Colorado River are the least accessible of any
in the park and in this respect have not changed much since
Butch Cassidy and his Wild Bunch roamed the area, except that
the former main horse trails are now jeep trails. A secondary
road south from the town of Green River goes past the north
side of the Horseshoe Canyon Detached. Unit (figs. 1, 2) and con-
nects with another secondary road to the west, which joins Utah

VIEW SOUTHEASTWARD FROM THE SPUR, in nerthern section of Orange Cliffs. Junc- >
tion Butte and Grand View Paint on lefi skyline; Abajo Mountains in extreme distance to
right of center. Photograph by Parker Hamitton, Flagstaff, Ariz, (Fig. 32)

s
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LOOKING NORTH DOWN MILLARD CANYON from head of canyon a mile northwest of
French Spring. Note small arch or window in the Navajo Sandstone at upper left, which is
shown in figure 1 as “Arch.” The Navajo is underlain by the cliff-forming K ayenta Forma-
tion and Wingate Sandstone resting upon a sloping base of the Chinle Formation and,
farther downstream, ledges and slopes of the Moenkopi Formation. Photograph by
Parker Hamilton, Flagstaff, Arz. (Fig. 33) -
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Highwag 24 at Temple Junction, 20 miles north of Hanksville;
near Horseshoe Canyon a jeep trail leads _south to the Orange
Cliffs. Owing to blowing sand, these “r a;(:O
reliable for -passenger cars and are best negotlated by four-
wheel-drive véhicles or horses.

According to Baker (1971, p.,12), the mad leadfng eastward
along North Point was used by the Wild Bunch in traveling to
French Spring, whence they dropped down Millard Canyon (fig.
33) and crossed the Green River at Bonita Bend, which is just

~ ‘east of Buttes of the Cross (fig. 64). They also followed the Old

——Spanish Trsﬂ from the Henry Mountains eastward across the
Dirty Devil R;ver up North Hatch Canyon, across Sunset Pass,

- and down across the Land of Standing Rocks to Spanish Bottom
on the Colorado River (fig. 1). After crossing the river, they
followed the trail up Lower Red Lake Canyon (fig. 59) and
eastwird through The Needles to Monticello. )

a7

\;d

"‘are not considered - - -



The White Rim, a broad benchland some 1,000-1,200 feet
below the southern half of Island in the Sky, and some of the
‘associated benchlands west of the Green River and between the
“olorado River and Hatch Point have already been discussed as
iewed from Island in the Sky, the White Rim Trail, or Hatch
Point. There remain for consideration several other prominent
benchlands. ‘

The Maze and Land of Standing Rocks

*The Maze, an intricately carved series of canyons and.gullies,
has been called a “Thirty-square-mile puzzle in.sandstone”
(Findley, 1971, p. 71-73), and one can readily visualize a king-
sized rat struggling in vain to find a way out. The rock is the
Cedar Mesa Sandstone, which here underlies red shales beneath
the White Rim Sandstone. South of The Maze an area containing
tall spires was appropriately named by the Indians “Toom pin
wu-near’ Tu-weap’," or “Ladnd of Standing Rocks” (Powell, 1875,
p. 154).

West of The Maze is Elaterite Basin, so named because of a
dark-brown elastic mineral resin called elaterite, which seeps
from the White Rim Sandstone. One of these seeps is shown in
figure 34, and a wedge-shaped layer of the sandstone is shown in
figure 35. In the Range Canyon area shown in figure 35, sand
was being laid down in an offshore bar at the left, while red silts
and muds were being deposited on land to the right. The dark
bed just above the White Rim néar the middle of the photograph
is the Hoskinnini Tongue of the Moenkopi Formation, which in-
tertongues with and pinches out in beds of the Moenkopi Forma-
tion to left. These are excellent examples of what geologists call
facies changes. _

South of the Land of Standing Rocks are equally colorful
areas known as The Fins and Ernies Country (named after Er-
nie Larson, an early-day sheep-man). A prominent row of spires
near Cataract Canyon is known as The Doll House (fig. 36).

£
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ELATERITE SEEPING FROM WHITE RIM SANDSTONE in Elaterjte Basin west of The

Maze. Elaterite is a dark-brown elastic mineral resin, Photograph by Donald L. Baars,
(Fig. 34) :

WHITE RIM SANDSTONE in narth wall of Range Canyon, south of Elaterite Basin, Bed
thins,from 230 feet at left (west) to 38 feet at right (east), and disappears (by facies
change into red shales) a short distance farthér east. See description in text of pinch out
of Hoskinnini Tongue. Bed at top of mesa is Moss Back Member of Chinle Formation,

13

graph, by Donald L. Baars. (Fig. 35) 5
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] Virginin P

THE DOLL HOUSE, eroded from Cedar Mesa Sandstone just west of Spanish Bottom,
abave Cataract Canyon. Notice the red layer at right offset by a fauit. Photograph by
Parker Hamilton, Flagstaff, Ariz. (Fig. 36)

.
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The Needles distriet iz curfently (1973 the most hipghiy
developed partof the untinished park as the result of design, not
aceident, for this distriet inelwdies the preatest number and
widestvariety of spectacular features—The Needles proper, The
=il arches and other
as mquaw Flat amd Chesler

Grrahens pronotunved  grithons

crostonal forms, urge meadows =1
Caowitle variety of prehistorie rains and pic-

tograph= aml Confluence Overlook for viewing the joining of
two mighly vivers- the Green and the Colorado, Like the White

Rims and The Maze, the Needlos distreict is another of the broad
henechbids abont oidway between the high mesas oand the

deep canvons,
Utadh Hlighway 2100 as mentioned already, is o 3s-mile-long

Lo anlJunetion. The intersection is well marked by Chureh Rock
Ui #5700 butte of the FEntradi Sandston @ Higrhway 211
cradidlyv elinhs an castward-dipping =lope ot the Nivio

Sandd=tone dotted with o few buttes and patches of the Fntreada

Saidstone, saeh as Chureh RHoek, and reaches the first of 1wo

Hi) »
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summits 3 miles west of Highway 163. The road crosses a hroad
gentle valley in the Navajo Sandstone, reaches the second sum-
mit about 10 miles from the highway, then descends ste eply
through the Navajo Sandstone and part of the Kayventa Formu--
tibn to Indian Creek, 1'z miles below, and follows this creek
nearly to The \UL‘(“(‘% Half a mile down the canvon takes us tu
the top of the ¢l ing Wingate Sandstone, and another half
mile brings us to Indian Creek State Park and its stulx,mg
Newspaper Roek (fig. 5). Another 1% miles takes us to the base
of the Wingate and top of the underlying Chinle Formation,
which forms the red slope beneath the cliffs.

Historic Dugout Ranch (p. 14) is 19 miles west of the
shighway, and from here a dry-weather road leads southward up
north Cottonwood Creek 37 miles to Beef Basin and connects
with roads to Elk Ridge and the Bears Ears, hoth just west of
the Abajo Mountains. Just west of the ranch we get a good view
ahead of two historic landmarks—North and South Six-Shooter
Peaks (fig. 3%), so named because of their resemblanee to a pair
of revolvers pointing skvward. The guns are sculptured from
slivers of Wingate Sandstone resting upon conical mounds of the
(hmlu Thcsv (gm hv S6en fmm a \air]w area; huth Llppe(u* in

CHURCH ROCK, standing guard at the intersection of U.S. Highway 163 and, the east
end of Utah Highway 211 leading to the Needles district. Rock is Entrada Sandstgne red
foundation is Dfewey Bridge Member; yellowish smooth rounded body of church is Sick

Rock Member; white steeple is Moab Member. La Sal Mountains at left. (Fig. 37)



NORTH AND SOUTH SIX-SHOOTER PEAKS, loo klng west frarn entrance rnad to The
Needlas, (Fig. 38)

A mile west of Dugout Runeh we descend 1o the top of the
Mu== Back Member of the Chinle, a ledge of SrAV-LEreen
sindstone forming the base of this generallv red formation, and
vraach the base of the member i the top of the Movnkopi Forma-
thon i the nest mile amd o half The Miss H:u-l; i< uranium bear-
ity in newrby e :

AU S miles woest J igom I\ el s poorly marked road on the
[l ero==vs Indiur ¢ Hilx then forks: [huﬁ t-hand fork follows
the hed of Lavender Canvon, and the

‘fghl:h;uui fork woes inta

i Canvon, Headwiders n[ hoth Aese canvons are new -

dirinn= 1o i [mll\.

The ved Grean BNek Tongud o
about 50 it hevory! the tarnef o or about 6 pniles west of
Prugour Raneh. Another ]‘;mllw tukes u= down in the rock
colimm fig 91 1o [ﬁl\:’fllxl of the Cedar Mes=a sundstone, The
White Bim =inidstofe, which Im‘mr stch woltinent benely
darannd the '»m'l}li‘l’n Tizu'r of I=land in the .‘ﬁl\,_\ (= 20-2:00 andd
St ol the Crreen Biver, d= mi==ing from the Noewdles di=trict, its
plice in rln- roch volumn being wiken by ored shades nd
<andstone= of the Catler Formation. South of Tnding Crevk ather
dndertoina ved Beds of the Cutler are eeaduad v replaced in turn

\Uhe Cutler Formation is seen

=il
i

He!

O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

wak,

dstone. Ewosior. has reduced the

by the thick Cedar Mesa San 1
striet to or into the Cedar Mesa

generil level of the Needles di

Formation, and the Colorado River has cut also into, and in
places through, the limestones of the unnamed upper member of
the Hermosa Formation. Our first view of The Neet
smother 1 miles, and 1 more mile takes us to the park boundary.
nearly 32 miles from the U.S. Highway 163, We pass a road on

,,,,,,, onlands Resort, and on the left is a new
line camp which repluces the restored one at Cave Spring (fig. 6).

"The unusual features of the Needles distriet are due in some”

part Lo the eharacter and thickness of the underlying rocks but
in large part to crosion along joints'and faults. Joints are frye-

are fractures along which there has been displactment of the
two sides relativé to one another (fig. 76). The Cedar Mesa
Sufmdstone comprises 500 to 600 feet or more of hard well-
cembnted buff, white, and pink beds of massive sandstoneAOn
the basis of the tepe and amount of deformation and erosion of the
Codar Mesa Sandstone and underlyving rocks, the Needles dis-
trict can be divided into three differing arcas: (1) an eastern area
where the rocks are relatively undeformed but are earved into
an intricate series of canyons, including Salt Canyon and the up-
per reaches of Dayis and Lavender Canyvons—the section of the
district that contains most of the arches and Indian ruins;
The Neodles proper,avhere tensional forees have cracked the
hrittle Cedar Mesa ?‘%\amlstnnu into a erazv-quilt pattern of
aquare to rectangular blocks separated by joints widened by ero-
sion, creating o myriad of spires and pinnacles; and 3 The
CGrabens, where the previously jointed rocks were later sub-
jected to additional tensional forces that produced a serie
nearly parablel faults that trend northeastward and separate
downdropped blocks of roek, ealled grabens, from intervening
atationary or upthrown blocks of rock, called horsts.

Let us examine each of these areas in the order named. For

s of

recommended. Some visitors negotiate the jeep trails with dune
huggies or motoreveles, but four-wheel-drive vehieles are con-
%itlm‘?l safer und generally more reliable. A fow trails can be
travdled only on foot.

Squaw Flat, in the western part of the relatively undeformed
drei, 1= oa nearly flat area of lower Cedar Mesa Sandstone
covered here and there by a thin layer of sparsely vegetated soil

/u,hv ljp-
per part of the sandstone, Short canvons and aleofes in the

(i

L
o=

e
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s
SQUAW FLAT CAMPGROUND, in the Needles district, in Cedar Mesa Sandstone. Large '

pinan and jumiper trees draw ground water fram this sandstone. (Fig. 39)

sinvdstone hills along the wesg side afford exeellent Sen-private
ciomipsites, cach of which has its own paved qecess roud, pienic

ehles il trash can ofig 39 Moreover, ground wiiter ot shallow
indstone has cncouraged the rrowth of

deprhin the underlving
vrceptionalls Larce pinon ol Juniper trees that provide

Sl =haide,

Aulanee ar the sonthedst corner of the map e Dshows that

tiost ol the arehes and preehi=torie ruins in 1 he park are in =ah
Canven and it main tributiey, Hopse Canvon, A few are in ul-

Jacent Divvis and Lavender Canvons, whose headwitors were
recenth annesed o the park. These canyon= are acces=ible anly
be necotiating the atreamibed= on fourawheel-<drive vehicles,
o -ehiek, e oot salt or Haorse Canyons= s hest congquered by
fonrewhech-deive vehicles plus short hikes i he northern part

aved fong hikes in the —onthern P
At aertal st ofia 4 vastw] deross =alt Canvon =hows
S ergslon e prodieed an intricite sepies of meandering

vivons separated by racher nioerow walls of the Codegr Moy

Sandstone, resembling somewhat The Mize, west of the Creen

Fepover
38!
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The massive sandstone beds of thetCedar Mesa are composed
of sund grains cemented together by caleium carbonate (CaCO.y,
ieh also forms the mineral called caleite and the rock known.

as Aimestone. Limestone and Maleite are soluble in acid, cven
Sweik acid such as carbonic acld (f-HEO ), formed by solution of
“earhon dioxide tC O 1in water, Ground water, found everywhere
in rock openings at differing depths heneath the surface, con-

tains considerable dissolved carbon dioxide derived from Jyf;t}‘=
ng organi¢ matter in soil, from the atmospheR, and from other

sources. Fven rain water and snow contain small amounts ab-
;Lj sorbed from the atmosphere—enough to dissolve small amounts
“ of limestone or of caleite cement in sandstone. The ealeite ce-
ment in the Cedar Mesa and many other sandstones is unevenly
distributed, so the cement is removed first from places that con-
tain the least amounts, and onee the cement is dissolved, the
loose sand grains are carvied away hy gravity, wind, or water.
Thus, relatively thin walls of sandstone contalning irregrulakly
distributed patehes of soluble cement are prime targets for thd
formation of potholes (fig. 46), aleoves, and eaves, Onee a
breakthrough occurs, woakened chunks from the ceiling tend to
fall off. and arches of ‘various shapes arve produced, because an

AERIAL VIEW EASTWARD ACROSS SALT CAN\%NE Note narrow walls and pinnacles
between canyons and altoves. Six-Shooter Peaks are in left background. Phatograph by
Wayne Alcorn, National Park Service. (Fig. 40) .

ERIC

Aruitoxt provided by Eic:



O

ERIC

PAruntext provided by eric

arch is naturally the strongest form that can support the overly-
reeks, Romans, and Egvp-

ing rock load. Man,.from the ancient Gy
tians, to modern day. has long made use of arches in buildi “

bridges, taqueducts, temples, cathedrals, and other enduring
edifices. AH the spectacular arches we are about to see were
carved from the Cedar Mesa Sandstone. '

Let us begin our tour of Salt and Horse Canyons by driving a
four-wheelirive vehicle eastward from the fine campground at
Squaw Flat. After about a mile we pass the Wooden Shoe (fig.
A1) capping a ridge southef the highway: it contains one of the
smallestayches we will encoubter. Three quarters of 4 mile east
of the temporary ranger station we come to Cave Spring, an old
restored cqwhoy line camp pictured in figure 6. This and an adja-
cent cave containing a spring are part of the interesting well-
marked Environmental Trail, well worth the half hour or so it
requires,

The jeep trail up Salt Canyon lies mostly in the sandy bed of

Salt Creek but includes a fow shortcuts across goosenecks and

some rough rocky stretches around rapids or waterfalls. It is
best traveled when the canyon bottom is moist but not soaked.
When the sand is soft and dry, a shift into four-wheel drive is
#enerally necessary, Signs warn of quicksand, which occurs
when the sand is fully saturated: hence, summer thunder-
showers sometimes require delaying or postponing the trip.

WOODEN SHOE, near temporary raniger %arters; the Needles district, Carved in
Cedar Mesa Sandstone. (Fig. 41) \
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When in doubt, consult a park ranger for expected weather and
trail conditions. Thundershowers sometimes oeeur so suddenly
and vielently as to cause serious floods, and the “road” is closed
when heavy rain is expected. However, if an unexpected storm
oceurs while vou are up in the eanvon, try to reach high ground
and wait until the flood subsides. If vou do not have time to got
vour vehiiele out of the flood's path, at least get vourself and
llél%h'(;'l];;fl*!'% to a safe spot. ;

Two and a half miles south of Cave Spring we reach the con-
fluence with Horse Canyvon, marked by a sign at the Y giving
distances to points of interest up each canyon. Let us try Horse
Canvon first. After about a mile we pass Paul Bunyans Potty on
the left—one of the most aptly titled features of the park (fig.

2. Two miles south of the Y is Kevhole Ruin, nestled in a cleft

PAUL EiLJJNYANS POTTY, on east wall of Horse Canyon. (Fig. 42)




high on the cliff to our left—a granary built by the Anasazi,
Here we face another Y. The left fork leads half a mile east to
Tower Ruin (fig. 1), one of the largest and best preserved
Anasazi granaries in the park. The right fork takes us on up
Horse Canyon, and in about 2 miles we pass Gothic Arch on the
right. In 2 more miles, 4 miles from Salt Canyon, a short hike up
the tributary to the right leads to Castle Arch and Thirteen
Faces. Assuming we have taken photographs of the important
features along the way, it probably is about time to return to
camp at Squaw Flat, unless we choose to spend the night at
Peek-a-boo Spring and primitive campground in Salt Canyvon,
about 1.2 miles above the confluence with Horse Canyon.

Another drive takes us up Salt Canyon 8'> miles past the con-
fluence with Horse Cs '

1von to another confluence and Y, which
has a primitive campsite without water. One mile up the left, or
southeast, tributary is a parking area where we hegin the .-
mile walk to Angel Arch, considered hy many people®to be the
most heautiful and spectacular arch in the park if not in the en-
tire canyon eountry. Angel Arch was drawn for the front cover
by John R. Stacy and is pictured in figure 43

o~

ANGEL ARCH, along tributary of Salt Canyon. (Fig. 43) =
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FISHEYE ARCH, alung upper Salt Canyon, laoking north F‘hr;ggraph by Natienal Park

Servioe (Fip 10y ’X

From the =10 Y s can procesd only ahont 26 miles firther
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WEDDING RING ARCH, aong upper Salt Canyon. Photograph by National Park SEWIEEF
sF;;{ 351 .
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. WLEFD AKUH, in upper Lavender Cd{lyﬁﬁ, lon

king north. Photagraph by E. N. Hinrichs.
iFig. 47,

ARCH, n upper Davis Canyaon, looking northwest. Phatograph by E. N. Hinrichs, (Fig. 48)
_ é _ _
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. THE NEEDLES AND THE GRABEN3

The northeastern edge of The Needles proper can be seen from - t
Squaw Flat (fig. 49, but the true character of The Needles can
he appreciated better from the air (fig. 50). You cannot get far
into The Needles without traversing part of The Grabens, so we
will consider them together. An aerial oblique view (fig. 51)
shows The Needles in the foreground and The Grabens in the K
middle background. As shown on the map (fig. 1), vou can hike o

THE NEEDLES, looking southwest from Squiw Flat.

(Fig. 49) ™

CHESLER PARK IN THE NEEDLES, aerial view looking northeast. Photograph by Walter
Meayers Edwards, © 1971 National Geographic Society. (Fig. 50)
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into The Needles and The Grabens from Squaw Flat but let us
make the trip using a four-wheel-drive vehicle and several short
hikes. ) o

s Ordinary passenger cars now can go 2% mlles west of Squaw
Flat to Soda Spring, at the east base of Elephant Hill, but
‘beyond Soda Spring four-wheel-drive vehicles should be used,
Some people conquer the hill in dune buggies or on motoreycles, ‘\
but this is cohsidered quite dangerous. Both sides of this short.
(1'4 miles) but formidable hill have s“fltchback cyrves too sharp
to fiegotiate in the regular manner, so spemal driving techniques
must be followed. On the east side, you must drive out on a flat
roek, jockey back and forth until turned cgmpletelv around, then
proceed up the hill. On the west side, you descend a 40-percent -
grade to a shelf, bm k down a narrow stretch of about 30- -percent
-grade and back Sharplv to the left onto a flat rock, then go
forward again. On the iturn trip the whole prncedure ¥ carried

out in reverse order.
West of. Elephant Hilk the road reaches a Y ‘at \whmh you
must™turn left on a one-way road; the right-hand road is for later
one-way return to the Y. Why the left-hand fork is one way soon
becomesgpparent, for the road leads into a narrow shallow
graben, called Devils Pocket (fig: 51), between rock walls, and is
barely wide enough for one car. After about 2 miles the graben
widens out into a beautiful spot called the Devils Kitchen, which -
umtéams several picnic tables tucked into shady recesses in the
sandstone walls. This is the starting point for two trails leading
southward by different. routes to Chesler Park, from which
other trajls lead to Druid Arch or back to Squaw Flat. ‘
From the Devils Kitchen, the 'road turns abruptly westward
for about half a mile to another Y in about the middle of Devils
Lane, onhe of the larger grabens and one of two whose entire
- length is traversed by roads, as shown on the map (fig. 1). Only
the'left fork is a two-way road, so let us take the left fork 2%
miles southwestward to the next road junction. About halfw ay
down Devils Lane, a fault crossing the graben has crefted a
narrow stcep rldgc .lppl‘()[ﬂlatf:l\ called ‘%()B Hl” he ause the
the fll*%t attempt'
The next pdad intersection is now shownsen the map (fig. 1) as
~i sharp turQ leading southwest to Ruin Park and Beef Basin.
[ d left fork (not shown) leads east into Chesler

HE GRABENS, aerial oblique view looking-west over Chesler Park in
foreground, The Grabens to the right, and Cataract Canyon behind. Photograph by U.S.
Army Ajr Force. (Fig. 51)
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Park Thxs pzrk shéwn in figure 50 afncl near the buttum of
figure 51, beautiful natural meadow of several hundred

acres fenced b} a natural wall of needles and contammg a cen-

»egetatmn the Natmnal Park Service found it necessary tu cluse
the road. To reach Chesler Park now, vehicles must go right a
short distance to the Chesler Canyon turnoff, then left about
half a mile to a parking area. From here, a %-mile hike east
through the narrow Joint Trail gets us to the somth side of
Chesler Park, where we join the abandoned road to reach the
northeast corner of the park and the trails into The Needles
proper (fig. 1).

This change adds 1% miles (one way) ‘to the hike to Druid
Arch, making the round trip about 112 miles. At the old
trailhead, near the northeast corner of Chesler Park, is a sign
pmclaiming the ﬁEEﬂ for mbber soled Sl‘lDES ahd water, and l

dr_y waterfalls The hxke shculd mjt be attempted by anyune nnt
in good pliysical condition, and it should not be undertaken’
alone; two or more people should travel together. ,

As shown in figure 52, the trail to Druid Arch from Chesler
Park starts out on bare Cedar Maag Sandstone marked by a
succession of rock cairns, two of WHich are visible and withdut
which the trail would soon.be lost. The trail drops rapidly down
into Elephant Canyon, which is then followed southward 2 miles
to the arch. This canyon has cut through the Cedar Mesa into the
sunderlying Rico Formation, and much of the canyon is quite
narrow and steep sided, as showri in figure 53. Although much of .
the Rico consists of ned beds laid down-above sea level by ancient
streams the trall crosses several thm beds Qf clark gray- ‘hard
anemones whose- Qngmal calcium L:a,z;bunate parts have been
loeally replaced by jasper (red iron-bearing silica). When at last
the weary hiker makes the steep elimb out of the canyon and
rounds the final bare-rock curve, the sudden and striking view of
%ruid Arch (fig 54) seems wcn‘th every bit of the effort—at least

ll'fg m‘l’les a new mute was cunstru:ted havmg a mum:l trlp
length of -only 8' miles. This new trail starts at the end of the -
passenger-car road at the east edge of Elephant Hxll goes 1‘/4
miles southwest to join an older trail i ,lrr p
'fnllc)\xs this canyon 3 miles south to_th

g 'n:h.
. 76 . . t: -
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TRAIL TO DRUID ARCH, near its beginning at northeast corer of Chesler Park, marked
only by rock caims, two of which are visible. (Fig. 52) '

UPPER ELEPHANT CANYON, containing trail to Druid Arch. (Fig. 53)
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After returning to our vehicle west of Chesler Park and
backtracking over SOB Hill to the intersection in the middle of
Devils Lane; let us proceed northsvard on a one-way road to and
bex’cmd the Silver Stairs for a claser lm:nk at Devils Lane and'
Green and Culnradn Rlvers But first let us pause and refleet
upon the possible origin of The Grabens. .

Geologists have different opinions as to just how grabens and
complex systems of joints have fd¥med, but all seem to agree
that tensional forces were involved. Some think that solation of
salt and gypsum from the Paradox Member of the Hermosa For- -
mation by ground-water movement allowed the brittle Cedar
Mesa Sandstone and other overlying rocks to sag, producing ten-
sion cracks and. faults. Others believe that removal of the salt

_and gypsum occurred by plastic flowage toward the Meander an-
ticline. (see p. 108 and fig. 61), whose axis follows the Colorado
Bi\ er southwest from The Loop, past the confluénce, and to and
hc\(md “spamah Bﬂttom “sume suppnse that mmpqrtmn duu to

bination of these and possibly othe' (nf course, but
whatever the cause, the resulting fea(uu% are very striking.
There was room to show_only two of the named grabens within
the park on the map (fig. 1 1 ), but all are shown in figure 51, and
several appear in figure : 9 ‘A diagramatic eross section of a

] g'(lhvn i% shﬂi\'n in flgme .n Thi} tensmn f;ullts e.}um n m

tVI)lL

fmnufd h} hu!lzu‘ﬂtgll L()mpzez:ﬁmn‘ w l’ugh are mlled reverse
faults (figs. 75, 76 ’

The Grabens range in‘width from about 7 or & feet at the north
end of Devils Pocket to nearly 2,000 feet at the south end of Red
Lake Canyon, but the average width is about 500 feet. The floors
of The Grabens are covered by soil and grass, hut the displace-
ment along the faults is believed to approximate the height of
the walls—nearly 300 feet. That The Grabens are of fairly recent
origin is attested hy the fuct that most of the walls are vertical
fault faces showing little sign of erosion (fig. 57) that no
through drainage has vet been established in Cyelone Canyon,
which s 2 series of hasins with low divides between: and that
several pre-existing streams were interrupted or diverted by the
faulting,

<] DRUID ARCH, from end of arduous trail shown in figures 52 and 53. (Fig. 54)
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A SIMPLE GRABEN, formed by tensior in directions indicated by horizontal arrows.
Downdrapped central block is the graben; stationary or uplifted blocks on sides ars called
horsts. From Hansen (1969, p. 123). See also figure 76. (Fig. 55)

)

=

__-CUTAWAY VIEW OF NORMAL FAULT, resuiting from tension in and lengthening of the

™" earth’s crust. Note amount of displacement and repetition of strata. Compare with figure

76. From Hansen (1969, p. 116). (Fig. 56)

Now let us continue our journey northward along Devils Lane.
Just before reaching the Silver Stairs we may wish to pause long
enough to take in the distant view to the northwest toward Junc-
tion Butte and Grand View Point. (See frontispiece.) After
descending the steep Silver Stairs in a narrow cleft between rock
walls, we reach another intersection: a two-way road continuing
northwest goes to our destination, and a one-way road turning
right returns to Elephant Hill via part of Elephant Canyon (fig.
S5&).

About 2 miles to the northwest we cross the north end of
Cyclone Canyon, the largest graben. It.contains a road 3% miles
long and is well worth seeing. About one-half mile from ‘the
south end, an old trail follows Red Lake and Lower Red Lake
Canyons to the Colorado River across from Spanish Bottom
(figs. 1, 61). )

From near the north end of Cyclone Canyon (figs. 1, 59), we
drive west three-fourths mile to a parking area and hike one-half
“mile to an overlook for a spectacular view of the confluence of
the Green and Colorado Rivers (figs. 59, 60) and of the northern
partbf Cataract Canyon (fig. 61). These and other canyons are
discussed in the next chapter. :

* L A
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- WEST WALL OF CYCLONE CANYON ERAEENi & nearly vertical fault face showing little
sign of erosion. (Fig. 57) .

R

LGWEFI ELEPHANT CANYON, followed by jeep trail from near Silver Stairs to Elephant
Hill. (Fig. 58)

o
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HE ?"_FLUENCE FRDM CONFLUENCE OVERLOOK, shownin Fiwes 1 a0, reen Bvretering ot Colorat i o nghtRed beds near@a?e
Ico Formation, cverlain by Cedar Mesa Sandstone and underiain by unnamed upper membe of Hermosa- Formation. (Fi, 60) |

I
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CATARACT CANYON, from the rim, looking south to Spanish Bottom at bend. Beds dip
ta left and nght away from Colorado River, which here is followed by axis of Meander
anticline. (See p. 108). Cliff below overhangirig rock resembles profile of a man; the rock

- resembles his hat. Photograph by Walter Meayers Edwards, © 1971 National GEﬁgraphr:

Society. (Fig. 61) : '
- {
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We have discussed two of the three major tﬂpagraphlc
divisions of the park—the high mesas and the benchlands—and
there remains to consider the third division—the canyons of t{
mighty Green and Colorado Rivers and some of their tributaried
After we discuss a few featur®s common to both rivers, we wil
take up the details of each river.

A glance at’the map (fig. 1) shows that above the confluence

- both rivers -are Very crooked and contain mafy loops, or

meanders, the ost striking of which are Bowknot Bend of the
Green River (fig. 62), severat miles north of the park, and The
Loop of the Colorado River (fig. 74). In contrast, the main stem
of the Colorado: River below the confluence is considerably,
straighter. Not apparent on the map are the facts that the
crcmked rivers abme the cr;mflueme have verv gentle grades and
mnfluence the main stem plungeg into Cataract (_ﬂin}un—the
steepest and wildest reach of the river, containing 64 rapids.
These differences are partly explicable on the basis of the

. geologie structure and character of the rocks through which the

rivers have cut. Above the confluence, the soft strata dip gently
northward, so in flowing generally southward the two rivers are
cutting “against the grain,” which tends to impede their flow
and thus reduce their grades. Below the confluence, the hard
limestones of the Hermosa Formation lie relatively flat for
several miles and then begin to dip gentlv southward, thus
allowing the river to cut “wni'h the grain” and therefore drop
more rapidly. :

The quxet sméﬂth waters ab(we the canf'luence permit




W
e

Above the confluence, a so-called - Friendship Cruise is run

. each year during the Memorial Day weekend. Participants tow.

their own poyer boats on trailers to the.town of Green River,
and af’ter_”%ﬂg boats are launched, facilities are available at
nominal cost for transporting cars and boat trailers to Moab to
await the arrival of the boats. Although  some high-powered
speedboats are reported to have made the run down the Green
River to the confluence then up the Colorado River to Moabina
few hours, the trip for most bosts requires 2 to 7 days, /

Trips by power boats, including jet boats, can be. arranged
from either Green Rivér or Moab. Some passengers from Moab
return by jeep from Lathrop Canyon via the White Rim Trail,
and some from Green River return on land via the Horsethief
Trail. Many prefer the quieter float trip down to the conflience,
with return to either town by a prescheduled power boat, and
some more adventurous souls float through the rapids of
Cataract Canyon all the way to Lake Powell.

In the spring of 1972, a 93-foot 150-passenger stern-wheeler
(fig. 69) began passenger service on the Colorado River from just

. above Potash to the foot of Dead Horse Point”and return

(Lansford, 1972).

Entrenched and cutoff meanders
Meanders such as those above the confluence generally are
formed by -streams flowing in soft alluviuf consisting of clay,
silt, and sand, such as along the Mississippi River below Cairo,

* I11. But there is no soft alluvium along the Colorado and Green

Rivers, so how did these meanders form? They probably at-
tained their serpentine shape while cutting in softer, younger
material, which long ago was removed by erosion, and then con- ;
tinued to cut their crooked channels down, until they created the

-deep rock-walled canyons in which they now flow as “en-

trenched” meanders.

Meandering streams tend to shorten their lengths from time
to time by cutting through narrow walls between adjacent loops,
leaving abandoned horseshoe-shaped channels or lakes. In most
of the United States these are known as oxbows or cutoff’
meanders, but in the desert Southwest they are commonly called
by the Spanish term “rincon.” Cutoffs are common along soft
alluvial channels ::~h a8 the lower Mississippi River valley but
are rare along " inels whose meanders are entrenched into
hard rock. Thus, there have been many natural (and several
manmade) cutoffs along the lower Mississippi during historic
ttfes, but the most recent ones along the Green and upper

86
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Calm‘adn Rivers prabablv accurred a'millia, or so years ago,
,,,,,, ears ag an E\cpert riverboat pilot
on the Mlgslsslppl Rwer durmg which several cutoffs took place.

’Cﬁnapter 27 of his “Life on the Mississippi” contains sage

references to both natural and artificial cutoffs and concludes
with a few good-natured jibes at gealuglsts in partlcular and
i;’,(:nerﬂ;xst,s in general;

ThEl’Efm’E thé Misslsalppl hetween (‘axm and New Dfleaﬁs was twelve hundred

f Iutun h,} \\hat has oc
hEI’t’»" Géaiﬁg"\ never had Suf:h ach
“development of species,” either! Glacial
Care vague—vague. "Please uhserve;

In the apace of one hUndred and seventy-gix years the Lower Mississip
shortened itse d iles. That is an avera
;md a third per year. Therefore, any calm person, who is not blind

ee that in the Old Olitic 8 Period, just a million years ago
next November, the Lower Mis it hree
hundred thousand miles lon
rod. And by the same token
vears from now the Lower )
long, and Cairo and New Orlegns
plodding comfortably along u

aver one mil

Green Rwer

Much more has been written about tfie Green River and the
main stem, of the Colorade than about the €olorado above the
confluence (the former Grand River), because all but one of the
early float trips began on the (.xreen The first reports concern-
ing Powell’s memorable voyages of 1869 and 1871 were his ar-

H

ticles published in Seribners Monthly during 1874 and 1875
‘ed by his formal 1875 report “Exploration of the Colorado
'r of the West and Its Tributaries.” As pointed out by ‘Porter
p. 21’)5 however, Powell's narrative

F\Lnls which actus
1468, There i3 no mel .
indication that there even wos a -ﬂmmi tnp Thv engravings illustrating the
report were made from photographs taken by vamn and Hillers between 1571
and 1474, hut this fact is not noted. '

m‘
"
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For these reasons, Porter’s account contains Pawell’s diary. of
the first (1869) trip.and many of the missing photographs, plus
his’ ci_wn beautiful ecolor prints. Much more complete. and ac-
curate accounts of the 1871 vdyage than those of Powell, in-
ciilding many of the photographs taken by Beaman and Hillers,
were given by Dellenbaugh (1902, 1962), who was a member of
A .Powell’'s 1871 expeditjon. 7 T
s " Numerous river trips were undertaken in the years following ~
Powell's pioneering expeditions. The ill-fated Brown-Stanton
ivoyage of 1889-90 included starts on both the Grand and the
Green Rivers. (See section on “Colorado River.”) More specessful
were Nathan Galloway and William Richmond, trappers who
- teft Henry& Fork, Wyo., late in 1896 and reached Needles, Calif .,
on February 10, 1897 (Kolb, 1927, p. 338). Trappers Charles 8.
Russell, E. R. Monette, and Bert Loper left Green River, Utah, in
thtée stcel boats on September 20, 1907; Russell add Monette
reached Needles in one boat in February 1908, -but Loper was .
drowned. Dellenbaugh’s 1902 book was carried by the Kolb
. brothers as a guide for their 1911 trip down the river (Kolb,
L 1927). In addition to making superb still photographs, the Kolb
) brothers took the first moving pictures in the canyons, and these
are still being shown in"the Kolb Studio on the South Rim of the
- Grand Canyon. Julius F. Stone and party traversed the canyoas
tn 1909, and his account (1932) also contsins excellent
photographs. E. C. LaRue, of the U.S. Geological Survey, and
assistants made two trips down the Green and Colorado Rivers
i’ 1914 and 1915 and additional trips from 1921 through 1924.
Their comprehensive hydrographic findings and studies, plus ex-
cellerit photographs, are given in two reports (La Rue,_ 1918
1925). The 1916 report also contains (p. 16-22) a good ¢ondensed
account of arlier explorations and voyages from 1531 through
- 1911, taken in part from Dellenbaugh (1902). .
As noted earlier, a modern river runners’ guide by Mutschler
(1969), which logs the Green and Colorado J¥ers from Green
River, Utah, to Lake Powell, is now available. River mileages in .
this log were taken from detailed topographic maps of both
rivers prepared under the direction of Herron (1917). We will }/
visit only a few notgble features of the canyons; the mile-by-mile
dgtails for the Gyeen River can be obtained from Mutschler
(1969), and thosd for the Colorado River, froin Baars and
Molenaar (1971, p. 61-99). Several other references are given
*below, and additional ones are given by Rabbitt (1969, p. 20-21).
All travelers down the Green River embarking from Green
River, Utah, or above, were impressed with Bowknot Bend (fig.
., 62), s0 named by Powéll and his men (1875, p. 54} near the begin-

]
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ning of Labyrinth Canyon; whi¢h they/also namied for its dee’plyV
entrenchéd meanders. The upper photograph in figure 62 was,
taken by Beaman on September 10,1871, looking eastward from’
the west end of the narrow saddle separating the upper-and
lower reaches.of the river; the loyer photograph was taken from’
the’same point on August 19, 1968, by Hal G, Stephens n8arly 97
vears later. Although there afe changes in the vegetation, as
degcribed in the caption, thegé are virtually no visible changes in
. the bedrock. Nevertheless,&he distant future will likely sée a ~.
. breakthrough, whereby Gpeen River will'shorten itself by about
"« Tmiles (Herron,-1917,'pl,'15C). It is interesting to'hote that the
: vertical cliffs of Wingate Sandsténe in and west of Bowknot
Bend are ‘only a few hundred feet dbove the river, whereas,
« - - because of the gentle/northward dip of the beds and the gentle
- sopthward grade of the rivers, the Wingate cliffs are more than
2,000 feet above the two rivers-at Grand View- Point and June-
tion Butte, at the southern tip of Island in the Sky.
At the mouth /of Horseshoe' Canyon, about 3 mijles below’
- Bowknot Behd, we pass’a large rincon where the Gregn River
" ~shortened its colrse by about 3 miles. Some idea of the rincon’s
" antiquity is gained from the’facts that the river is now some 350
feet lower than at cuteff tithe, whereas Bowkrot Bend (fig. 62)
-has shown n¢ visible deepening in-97 years. This. fincon was not
noted by Pﬂ}ﬁféll or other early voyagers seemingly because they
. did not hagpen to climb the banks atthis ‘gffiht, but it is guite
noticeablg on ‘modern topograp ¢-maps and .on aerial
photographs. This. rincén.and Jackson Hole along the Golorado
River may be as old as late Tértiary (fig. 80).. ¢
- At a point reported to be 350 yards above the mouth of Hell~ ,
Roaring Canyon, which enters from the east about 3% miles
belgt /the riﬁcq‘n, an early day trapper’named Julien left his
_mark ¢Stone (1932, p”'69, pl. 39A) seems to have been the first
river tunner to find (from_a description given him by a'Mr.
Wheeler at Green River), record, and pdiangraph the.inscription
... shown’in figurd63. Mtx,tfsc:hler (1969, p. 3%) inglicated that thisin- . '
 scription s carved on a massive Moenkopi sandstone bed about " ~_-

4 4§;feet above<thé canyon floor. A similar inscription by Julien

was found in Cafagact Canyom, 31 miles belog the confluence,
] “ but it is now/covered by ‘Lake Powell (Mutschler, 1969, p. 65)."
s < & Some boaters are met by car ahd taken out to Mctab or Green
Ri}‘c({::iia th¢ Horsethief Trail (fig. 1), just north of the park”The --*
. road along ’tbe' river here continues south for 6!'» miles to the
mouths of Taylor and Uphegval Canyons, wherg it becomes the" . v

~
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lNSCRIPTlON BY JULIEN, near mouth Df Hell Raaring Canyﬁn thaught to have been
carved by Dennis Julien, an early day trapper. Photograph by K. Sawyer, August 1'314
member of expedition led by E. C. La Rue (1916). (Fig. 63)

: ’ . s

Coming  down the ('rm'n'an Lowe enter Canvonlands
Nutional Pk where the Gradl-S2an Juan county line meets the
I,;'anvl‘;\?\’\::};rﬁ\ county line ofig. 1, about 2 miles north of
Tioclor and Upheaval Canvons, The National Park Serviee had
three <uecessful test wells put down in Tavlor Canyon, and
Cwater wrder artesian ;mn‘ ure wus found in the White-Rim
Sandstone at depths of 370 100 182 feet. When fumds become
availiable, they hope to complete one or more of these wells and .
prnmp the water up to I=land inothe skyo where two dey holes

Cawere drilled v;u*Iim‘. ' .
Abott 50 miles below Upheasal Canvon is aninteresting rain
an o hill in t} e mitddle of a large nearly closed Toop of the river
wFort Bottom. This wias noted by Dellenbaugh (19027
Powells 1T eip and was deseribed in more detatl by g

s
{ diring
Mot }Iu MU RETIR H ISR

Slar v ora, it

o T T O NS SA R LRI IR TR TI R N RTE BRET OTE FRRCTEY!

PEAT 0 e =t ol the ot

e STl

O S A S R A P I N S LR ST PUFTE AL RIS S FROSR) o

T e e Gt Forn Pt Onlher el

K . S vtk

1 - o . ; : Falrn daid ey el

: ' [ . Ll b e
e o R AT TR

ERIC

Aruitoxt provided by Eic:



t

Fort Bottom also contains a cabin believed to have been used by
Buteh Cassidy and the Wild Bunch (Baker, 1971, p. 198).
At about the mouth of Millard Canyon, we leave Labyrinth
Canven and enter Stillwater Canyon, aptly named by members
of the 1869 Powell vovage (Dellenbaugh, 1902, p. 276). The begin-.
ning of Stillwater Canyon is marked by vertical walls of the
White Rim Sandstone. From here Powell's men ohzerved a butte
to the southwest thought to resemble a fallen cross and named it
“Butie of the Cross.” Farther downstraam they realized theyv
L had bedefi looking at two buttes, a small one in front of a larger
one, so the feature was renamed “Bultes of the Cross.” An aerial

view of Buttes of the Cross is shown in figure 64.

BUTTES OF THE CROSS, looking southwest from the air. Millard Canyon enters Green
-Rwer in foreground, North Point is in right middle ground, Orange Cliffs are in
background, and Henry Mountains form Weht skyline. White Rim Sandstone forms White

. Rim-near mouth of Millard Canyon and xar Anderson Bottom at left middle. (See fig.
65.) Buttes are Wingate Sandstone capped by lﬁ;enta Formation; slopes down to promi-
nent ledge are Chinle Formation, Moss Back Member forming the ledge; steep and gen- .
tle slopes between ledge and White Rim are Moenkopi Formation. Photograph by ¢
National Park Service, (Fig. 64)

ERIC

Aruitoxt provided by Eic:



About 2 miles belowthe mouth of Millard Canyon, at Ander-
son Bottom, we reach one of the most mterestlng featureson the
river—the most recent rincon of a major river in the park, if not
in the entire canyon country. Although some rincons are mor

_ recent, they are along minor tributaries such as Indian Creek
(fig. 73). The cutoff at Anderson Bottom pmbably took place "
durmg the Plelstncene Epoch whereas most of the ﬂthers alcmg

(flg, 80). An aerlal view of the Anderson Botitnm rincon i§ shown
in figure 65, and a sketch of the drainage change is shown in
figure 66. This feature was noted and correctly interpreted by
Powell and his men, who applied the name Bonita Bend to the
sharp new course the river took after the cutoff. ~ ,
Continuing through Stillwater Canyon, we pass Turks Head
(figs. 23, 24) and head for the confluence of the Green River with-
the Colorado River. Figure 67 shows the cagfyon just west of the
¢ confluence. The lowest ‘and largest cliff above the river is the up-
per member of the Hermosa Formation, overlain by the slopes
and thin ledges of the Rico Formation. The massive sandstone at
the top of the canyon wall is the Cedar Mesa. Junetion Butte and
Grand View Point are on the right skyline. i
We have already viewed tHe confluence and Cataract Canvon |
- from the land and from the air (figs. 59-61); soon we will see
them from the Colorado River.

”

10y

O

ERIC

Aruitoxt provided by Eic:



Q

ERIC

Aruitoxt provided by Eic:

ANDERSON BOTTOM RINCON, aéfiai\%i:w locking southeast, Jointed White Rim .
. Sandstone forms the clifflike canyen wallsJand the mgsa in middle of Anderson Bottom.
Green River 1s now about 60 feet lower than former channel at right. T@t@gragh by

National Park Servica. (Fig. 65) 1 A
DRAINAGE CHANGES AT ANDERSON BOTTOM RINCON. River shoriened itself about 2
miles by this cutoff. (Fig. 66) h .
- : ¢
) EXPLANATION
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- Colcrad‘a Rlver o

- Asd mdlcated earler all but one of the early river voyages
" began on the Green River. The Grand (Colorado) River above the
Lonfluence was neglected for some 18 years after Powel¥’s second
voyage, until, in 1889, Frank M. Brown organized 2 company for
 construction of the proposed Denver, Colorado Canyon, and
< - Pacific Railway. This railroad was to carry coal from mines in
Colorado over a “water-level” line through -the canyons of the
- Colorado River to-the Gulf of California some 1 ,200 miles away;
’ ) from there the coal would presumably be shipped to ports {s far
) north as San Francisco (Dellenbaugh, 1902, p. 343-369). On
March 26, 1889, Browm pressldeﬁ F. C. Kendrick, chief ;
- engineer,’ and T. P. Rigney, assist engineer, drove the first
stake for a survey of the new line at Grand Jusction, Colo., , thien
Brown left for the East to obtamm financing,“and the uther two '
. plus some hired hands took off down the Grand River. Aftef
) reaching the confluence they towed ‘the bhoat up thg Green River,
thus becoming the first to make this trip upstream. They nearly
. ran outof food, but thanks to the hospitality of some catt] men,
' they replemshed their stock and after about 9 days reached the
railrod at Green River, Utah. Brown, who had returned frog
the East, his newly appointed chief engineer, Robert Brewsten *
~ &atanton and 14 others in six illadesigned boats of cedar, rather '
% - thanoak, left Green vaer on May 25, 1889. Against the advice of
"Major Powell and A. H. Thompson, Powell’s topographer on the:
1871 trip, they carried no life preservers. After many mishaps;
Brown and two others were drowned near the head of Marble
Canyon, and the ill-fated expedition was temporarily halted.
Howeyer, the indefatigable Stanton contracted for new boats
built*of oak and, with a reorganized party of 12, left the mouth of
the Fremont (Dirti- Devil) River on November 25. After many
{ further mishaps, the party finally reached the Gulf of California
' 6, 1890. Needless to say the proposed gailway yas not

on April 28,
built, .

Althougli the .Colorado River enters Canyonlands National
Park about™a3 river miles below Moab, most boaters or floaters
thm thexr voyage either Muab or near Putash and mnst

our trlp at Mnab Nn luga or river runners’ gmdps are av allahle
ag vet for the reach from Moab to Potash, but below Potash
some details of the geology ha%e been (1&'%(211!3(;(] by Baars i m
Baars and Mnlen'{ar (1971, p. 58-87). ,

As noted at the, beginning of this chapter, abeve the con-
fluence both th\e Green and Colorado Rivers are very crooked,

B \
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Jeatures will be noted as wé

- - a . e{i‘:? Gif;i, : .

‘. .
have very low grades, and are free from rapids. As with the
Green, the soft rocks along the Colorado have a generally low
&m‘th“ ard dip that pattly explains the river's gentle grade and
its southward flow through increasingly lower and older strata.
Unlike the Green, however, the gentle dips of the strata in the

canyons of the Colorado are interrupted by several gentle an-.

tlclmal (fig. 14) and synclinal (fig. 26) folds and by at least one
“fdult. The most important of these geologic structures and uther
jourpey down the river.

The first 14/miles from Md&ab Valley to Potash can be made
exthér by- rner or hy pa\ed Utah nghwav 279 Thxs hxgh“ay

sev Eral mlles nnrth“est o Mnab le:‘-in es Mqab Vallm thrcmgh
‘The Portal (fig. 68), and follows thi; west bank of the river. s
paved secondary” mad from Mcnab fnllan the east bank of the

river through The Portal and tl h Kings Bottom, wh Te_ib=u
. crosses the Kings Bottom syncline, to the mouth of (ane

Springs Canyon, th® becomes a. g‘rave! road that ascends this
canyon southward to and beyond Hurrah Pass (fig. 30). High

™ ab®ve this road north of Kings Bottom are petroglyphs and a few

chiff dwellings in the vertical cliffs of Wingate Sandstone. A
ranch “house” at Kings Bottom has heen excavated entirelvSato
the Wingate cliff. Convenient turnouts have been provided at
several places along Highway 279 for viewing petrogliphs or

;other points of interest. Small viewing tubes welded to vertical

steel posts having signs help visitors locate and see the features
described. - : : .

-
]

nghway 279 (un rlght) and a3 paved secandary ruad (r:m hﬁ) leave the valley tu enter '

‘the canyons in"and above Canyonlands National Park, Rounded remnants on top are
Navajo Sandstnne cliffs are Kayenta Formation and Wingate Sandstone; red slopes are
Chinle and Moenkopi Formations, and perhaps a little of the Cutler Formation at the

base. Light-colored patches at base of slope behind trees on left are cuntnrted intrusions
of Paradnx Member of Hermﬁss Furmatmﬁ (Flg 68)
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Th&Kings Bottom &yncline (fig. 30) gouthwest of Moab Valley
brings the Navajo Sandstone down tﬂfﬂd stightly below water °
level, whereas at,The Portal (fig. 68) the Navajo caps the

southwestrwall of Moab Valley. Several anticlines at or near the
river from Potash to and beyond the confluence (fig. 1) bringup -
strata as old as the Rico or the unnamed upper member of the -
- Hermosa. Between these extremies, much of the river's cc:ﬁrse
lies in strata of the Cutlér Formati -
About 7 miles below The Portal, HP ghway 279is joined cm the
N * right by a branch line of the Denver ahd Rio Grand Western
" Railroad completed in 1962 to haul potash 36 miles’ from the
mine at Potash north to the main line at Grescent Junction. The
railroad emerges from a tunnel at the ‘head of* Bmtle‘gger Can-
yon. Two natural arches neat the mouth of the tunnelsttu .
and Little Rainbow Bridge—can be reached Jby trail. About
miles farthdr down the Colorada isfa temporary dock from w]‘m;%s
jet boats and the' Canyon King, a 93-foot 150-passenger
stern-wheeler, take off for points downriver during the spring _
" and early summer, whep water depth permits. The Canyon King
(fig. 69), a small repli g of a Mississippi River stern-wheeler,
/ carries passengers about 30 miles downriver to the foot of Deacl
Horse Point and returns (Lansford, 1972).-
About 12 miles below The Portal we reach Potash—the potash
“mijne” (fig. 70) of Texas Gulf, Inc. (See fig. 31 and its associated:
text for descript% n of operation!) Travelers down the jeep trail
below Potagh pass the evaporation ponds (fig. 71) used to
. » separate the p{:tash fmm common-8alt.

e THE CANYON KING, 3 93Toof IE&passmgqr stern- whular whith hsﬂ; passaﬁgers 7
: some 30 miles below Potash and returns. Trips run during the spring and early summer,
when water dapth parmuts Phgtngraph by Hanry Lansfnrd Bouider, Cai(ﬁg 69)
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Across the river east fr om PDtn%h is Jackson- Hule. a lax;:u riI
Inee a ml}innment ‘whictrshortened thée viver hy Lahcxut ?‘ 2.

N k &
miles, the'rn g} hd% eut 1ts Lhd(mel nearlv ‘7()() feet_ de

o cn}n{n'ahl

£ Con, Sl

- . Pot:
31 and d.l%() lL‘
mll(}

rincons may be} EL Dld as l?]:é Teraar\ (
sh \\p cross the axis of+the hugg C: icline (flg
ave (,mnd (uunt\ to- vnter 54N Ju;m (tmnt\' A

=%

rt,lme durmg: 1973, It
], an(l some of ‘t}w tiilings

- Vovagers w h(i ¢ross the 4xis nf t}w ( ane ( nml\ Antn lmu may
observe on the right-hand (west) bank a protruding oil-well cas-
i ;.:, some (lnll hlta, aml aueral thLk%AdH thdt It‘!ﬂdlﬂ ni ﬁhe

and mmfku‘d h} the Ml(l\\ ust Ekplu l,l,tl(l_n, (_:(); (,Bdlxer, 1!—).53, p.
K1) As deseribed by Maxine Newell (U8, Natl. Park Service,
written commun., 1970),

The well blew in in December 1925, caupght fire, and spewed buriing oil 300 feet
into the awire = 2% The loead Thnes-Independent newapaper called it “Mether .
Nature's Chelstmas Gift to Gramd ("'nfint\‘" The yusher burned down the rige, o
barge of dyaipmént, and 1! ook thiee months to et 10 under conteol, Then it

didn’t presluee.

' 5 [

untnwvd

,,,,, v t)L!.mL tn plug thv \\éll, It
.o Hm\ llnm 1 (l( () toseveral tHousand barrels of oil per day for 6
S months or more, 1l of which floated down thv river. The last
blowout occureed in 1‘13(, after which the well was pluggvd with
an additional 130 tons of cement. . .
Mres, Newoll added, : o .

The stories told aof the sarly-day exploration are endloss and delight o), Fhajuipe=-
mient and suppljps were harged down the Colorado Kiver by the old Moab Garage
- Compiny i winter months materinds were carriod by tewmn=and skl over the
river ee They would tike o eouple of rig tmbers and pile o It of lumber on
them ithey could tuke 10,000 foer), then we'd pive them i start \ch a4 crowhar

sand the muales would trot all the way downgiill to the well, When they'sl et the re
nL

they bad o litthe trouble stopping sometim thev would turm inte the hank, in-

u:"i el then put the double trees on one mule, ride the nlhv soand hewd hackeTor a
snews load of rig lumber, -
L] "
. The evaporation ponds shown in figures 31 and 71 are in?
- Shafer Basin, a synelinal basin separating the Cane Creck an-
ticline and Shafer dome. We eross the axis of Shafer Br=in ahout
r 2 miles below the county line ‘ S
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Further dow nstream is Shafer dome, a clused :mtlullnlzl hulge

_Jdust he \uml the W- <h: aped hend in the river as shown in figure

=7 249, Parts of the domesalso show up in the lower right of figure 13

: and the lower left of figure 15, From almost anvwhere in the

Gioose Necek, the sharp bend of the river shown in figure 15, we
getan ex€ellent view of Dead Hor se Pomnt some 2 ()()() f( ot ilh”\f‘

Robert hg "i‘glm in (oral commun, Feh, 27, Thed to

me a small petrified forest—which he sdid 1‘(35(}[11!11u a log

tam-——in the eastern part of the Shafer dome, at mileage 39

(Baars and Molenaar, 1971, p. 65), just north of this point about

hall way between the river and the jeep trail below Dead Horsoe

Point. He estimated that there probuably are 20 to 30 logs, some

of which are as lurge as 187nches in diameter apd more than 20

feet Tong, and also deserihed a stump about 3 feet in diameter.

They oceur in red beds at about the middle of the Rico Formu-
tion, hence eould be either Pennsyivanian or Permian in agoe

(figs, 9, ¥0). The original wood has been replaced by siliear=i0

amd stained 1 dark 1'(,

ddish brown, as shown in figurv 7;’ s

prim llw shul\h}w fish in the Rico Formation at thv SHIME

general locality as the petrified wood and also in the Rieo on the
Cane Creek amticline. Tsubmitted two of the teeth to D David
L Dunkle, curator of the Cleveland Museum of Natural
istory, who reported them o be “one toothlof the cochliodont
shark’ Deltodus, and one woth of the petalodont shark’
Pothlodas” cwritten conrmun., May 22, 1973, '

About 1 miles below the Goose Neck, we enter Canvonlands
National Park and remain in the park sl]m(hI to the north end of
Like Powell,
~ About 62 miles into the park, at the nor th cnd of u bend much
like the Goose Neck, ix the mouth of Lathrop Caunvon, where
many bouaters stop for lunch and where a side road conneets w ith
the White Rim T ul( lg 1. : .

Sixoand one half = below [nllhl()p (Canvon is the mouth of
Rustler Canvon, w ‘m h joined” near its mouth by Indian
Creck  the ereek followdl by the highway leading to The
Needles from U780 165, Within an airline distiinee of only 3
miles, tHé lower reach of Indian Creek, an intermittent stream,
flows past four small rineons, three of which (fig. 73 are within
an aivhine distance of anly 9.8 mile. The stream has cut its new
channel mnto the red sandstones and shales of the Cutler Forma-
tinn only 15 to 20 feet deeper than the ;Lb;mtlnnml ones in the two

rincons at the leftin figure 73 and only about 23 feet deeper than
the one on the right. These figures suggest, at least to me, that

these cutofts plnhglh[_\‘ oceurred sometime during the Holocene
X ,
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RELATIVELY RECENT RINCONS"ALONG INDIAN CREEK, abou miles above mouth
aned ahout 2 miles east of Canyonlands National Park. Abave, 5

phatographs by U.S. Geological Survey: below, sketch showing drainage changes. The
scopc parr can be viewed without optical aids by those accustomed to this

procpdura, or hy use of a simple double-lens stereoscope. (Fig. 73)

t 3.
tereascopic pair of aenal
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o : Efu,xfhi or age of man—that is, IJI"U}}_Elb}i withinthe last 10,000
7,_ vears (fig. 80). A detailed study of these~rincons might change

ftwood or other car-
age determination hy

this estimate, particularly if, Saxburied ¢
T bonaceous material could be found for d€rh
the radiocarbon method. ' '
Ahout 5 miles below the mouth of Rustler Canyon and Indian
.Creek. and also about Hpmiles ahoye the confluence, is THE
Loop-—an even sharper antl more synipetrieal figure ¢ight than
. ‘Bowknot Bend of the Green River (fig, 82). An aerial view of The \
Loop (fig. 74 shows that the channels of'the south l60p are only
-bout 500 feet apart and that those on the north loop are only.,
about 1,700 feet apart. At the narrowest pfﬂ(;ss. both saddles are™.
considerably eroded —the southern™ne is only about 150 feet
above the river, but the northern one is still about 350 fect
above. Erosion of both saddles has heen hastened by the facts
that the axis of the Meander anticline (ghe p. 108) passes through
cach sgddle and that an interesting reverse fault {fig. 75) passes
through the loiver and thinner southern saddle. The ¢ ifferences
between reverse and normal faults are shown by comparing
. figures 56 and 76. It seems inevitahle that some day the small

—

THE LOOP, of Colorado River, about § miles northeast of the confluence. Lower canyon
walls are unnamed upper member of Hermosa Formation overlain by slopes of the Rico
'Fu{ﬂ’atian. Jointed sandy ledges at top bemme)sandier to south, where they comprise

th C,dér Mesa Sandstcn} Aerial phatagraph{ by U.S. Geological Survey. (Fig. 74)
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REVERSE FAULT in southern saddle df The Loop, looking northwest from boat in river. Ap-

parent angle of dip s 12 below honizontal. Rocks at left, above fault plane, have been shoved

shaut 10 feet past and over those an nght, Curving of dark bed near middle of fault
5

1
(See fig. 76.) Rocks are unnamed upper member of Hermosa For-

plane s colled “drag”
751

t

r

matin. (Fig.

LUTAWAY YIEW QF HEVERSE F

el

ULT, resulting from honsontal compressian, which

L nrned L:%—ﬂ}if’ft‘nmg uf marth's crust. Note “drag” of beds on each side of fault plane. Low

1t reyersbialte, s oglled thrust faults, may have displacements ranging from a few

sy tules FromeHansen (1969, po 116) (Fig. 760
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saddle will be cut through by the Colorado River, and a new rin-
con will result. Eventually, the other loop also probably will be
abandoned. As one of my colleagues remarked, how wonderful it
would seem, to be present at the proper moment to witness such
an event, particularly if one had a time-lapse movie camera %o
record it for posterity! .
About a mile and a half below the south saddle of The Loop we

© meet the mouth of Salt/Creek, which drains a large part of the

Needles district. Figure 77 was taken in Salt Creek canyon
about 2airling miles above-the mouth looking southeast toward
Six-ShooteT Peaks and Shay Mountain, northernmost “of the
Abajo Mountains, on the hagzcn. ' L

A mile and a half above the confluence is The Slide, a jumbled
mass of angular blocks of rock that fell from the northwest can- |
von wall and .originally probably extended ajl the way to the
southeast bank of the river. As shown in figure 78, it still ex-
tends nearly across thé river, leaving only a narrow deep chute
along the southeast bank. Just after the photograph was taken,
we hit rough fast water in the chute, with waves about 2 feet
high. At higher stages of the river, progressively more of The
Slide is covered by water, and there is less tendency for waves to
form. The date of this landslide is not known, but it is shown on
a map by Herron (1917, pl. 22A) made prior to 1917 and may well
have occurred during prehistoric times. ,

Soon we reach the confluence of the 'Green and Colorado
Rivers (figs. 59, 60). This important junction of two mighty
rivers was noted by all previous voyagers, hut their impressions
of it differed considerably. Powell (1875, p. 56) remarked: -

more than one thousand two hundred feet
below the generad surfaee of the eo ntry. The walls of the lower end of Stillwater
autifully curved. [see fig. 7). as the river sweeps in' its
The Tower end of the cafion through which the Grand COTTeS
1, andd out

Canon are very b
meandering cour

ls0 regrul;

diswn, i
into the country he ] I
a4 group of mountains kn he Sierra La Sal | L
Coloradn, the eanion walls are much broken, .

but mueh more direet, and we lonk up thi
s of wd peaks, the summits of -
Sal Mountains). Down the

l ,
Dellenbaugh (1902, P 277’) gave a fuller deserfiption \mt gon-
cluded: “In every way the Junction is a desolate place”—an ap-
praisal with which I disagree. The most colorful account | hate’
read is that of Captain Francis Marion Bishop, a member of
Powell's 1871 expedition, who recorded in his journal for
September 15, 1871 (1947, p. 202): '
ayvs uf}‘tuil and lahgr, here at the confluénes of
rt, No more shall our frail

Well, we are it last, after many
the two great arteries of this gre
toats dush through thy turbid w
tivsee the durk flood from the |

h‘oe;

t mountain de
Old Green, and no more shalbwe I i
nd parks of Colorado, Grand and Green .

i




' -

hu,r(sink to thy rest, and from thy grave the e ¥ordo de
forever, and on thy busom henceforth will we battle ‘wit]
can hardly tell which is the largest of the two rivers, Neither soen
the other, but there seems to b a blending of both, and from their union mlls 1h¢
Colorado River, :
Cataract Canyon heads at the confluence, but the rapids do
not appear until we leave Spanish Bottom some 3% miles below-
Between The Loop and Spanish Bottom, the Co lnr'idu River
(loqe,l\ the axis of an anticline. Alnng this reach the rotk
ip do vard away from the river; as shuwn in figure 61,
as noted by Pow e“ and some of his men, and Bi mp

ll”)‘liil shall Tlow 0n

follow

ﬁl% fuld W

/

(1947, p. 203) reported in his _]uurnal for beptemher 16, 1871: -

lded appearane

He [ Stew trd]l"
here. Hul dnuhrh the dip reced
river.c: t H’mu][]thnlv it is owing to an up—
heaval, uu! lh it lh( huh next to lhl river hau broken up from the mass, e,
et : “
_Forty-fdur years later Harrison (1‘?‘?’7) named this structure t} e
Meander anticline and concluded that the weight of the rocks on
each side of the river had squwzml undu‘l\' ng hvds nf salt inythe
Paradox Member of the He ofin
move upward along the river, w ht're the (‘anmlng %tl’ltf had
hevn remm"vd h\ erosion. Harrls(m them‘\ was accepted by
ca. Thus we have
¢ axiy, or crest,

fullows the I‘i\'él‘ /E—}QR_UTIEII anticl ]
:1l(mg tPn Eigle

in € im\unl,md% ove 3 and full(ms a blt‘dl{ in the hard PI‘L‘LdTTl-

. brian ifig. 80) mcks‘ﬁlat undeglie the area at great depth At afy

),
)
s;
. | j}?
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rate, Powell was on the right track even though he was totally
unaware of the underlying salt or the deep-seated fault.
Smooth water continues from the confluence to Spanish Bot-

tom, where the Old Spanish Trail comes down to the river from

x
~the west and continues up Lower Red Laké C anyon to the east.
-As mentioned earlier, this is about the south end of the Meander
», and an intruded chunk of the Pamd}( Mcmhm‘ miostly

gypsum, occupies part of the mouth of LowerMRetl Like{_;;nwm
a4 shown in figure 79, T : p
The remaining 10 miles or so of (‘atdract P'm\ ‘on within
Canyonlands National Park contains many rapids and should be
3 only under the leadership of E\pememtd river guides.
If dl‘](] w hf:n Lake Powell reaches its maximum level, it will ex-
tend to within about a mile of the mrl{ hut at pr nt (1; J3) it

heads near the mouth of (;xpsum wlow

s

Ifﬂhv HII‘AIA -




adox Member, intruded nlmg

1
GYPSUM PLUG of Para u
minuth of Lower Red Lake Canynn. Caommon salt has bE‘Eﬂ removed by s
renidue of gypsum dnd some shale. Photograph by Donald L. Baars. (Fig. 79) ¢
‘s\
N
£~
¥
- ‘
a‘; 3

names, and 3

GEQLOGHT THME SPIRAL, =h nwin the sequence: e
penody, ind epochs, and the ey al %m of plant and anernal hfe onta din
pnmmw animals the 11 Lvulgs*d in the sea duning the vast Precambrian Eraleft few traces
in the rocks because they hnr!.nm_gsyplnped hard parts such a5 shells, but hard shells or
skelatal parts became abundant durmp and after the Paleozoic Era, (g BO)
104
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Having finished our gealugn ramble through canvonlands
National Park, let us see how this pile of eroded rocks fit into the
bigger scheme of thngs the geologic age and events of the
earth as a whole, as depicted in figuré 80. As shown in figure 9,
the rmk strata still preserved in the park range in age from
Pennsylvanian to Jurassic, or from about 300 to 175 million
vears ago, a span of about 125 million vears. This seems an in-
credibly long time, until vou note that the earth is some 4.5
billiur‘r%‘ars old ;ind t}mt our rmk pile iq but one tw ent\ fifth

the rocks eququ in the park occupy unh abﬂut the left hand
third of the %op whorl of the spiral.

But this is- not the whole story. As indicated earlier, about
10,000 feet of ygunger Mesozoic and Tertiary rocks that once
covered the area%avp been carried away by grosion, and if we in-
clude these, the span is iner

se, sed to about 250 million yvears, ov
nearly a full whorl of the spiral.

Deep tests for oil and gas tell us that much older rocks un-
derlie the area, and we have seen that some of these rocks played
a part il shaping the park we qee*todax —note the breaks in the
deep- 5e4ted Precambrian rocks and the salt in the Paradox
Member. In addition to the Precambrian igneous and
metamorphic rocks, there are about 2,000 feet of Paleozoic sed-
imentarv 'I'('!Ck% D]d[" than thv F‘ansxlvamdn F‘ar'idux Member

dunng Camhrldn, ,()rdmluan—, Demmani lVIlS.‘al.‘ﬁElppldn and
F’gnn%ﬂvanian tifﬂt% (’fig ’%O) There are some gape—. m the ruck

slde:d bclmx sea level so that depusltmn could resume. bllurlan :
rocks are absent altogether, presumably because here the
Silurian Period was dnmmated by erosion rather than dL‘DDE“lx
tion.

112
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While Pﬂnnsvlvanlan and Eermfan S(;dlfﬂEﬁt% were being
deposited in and southwest of the park, afarge Area to the
northeast—called by geologists the UncomPghgre highland,
because it occupied the same general area as thenfesent Uncom-
pahgre \Plateau—rose slowly dbove sea level, Whatever
Faleozoid rocks thére were on this rising land, plua ﬁ}art of the
underlying Precambrian. rocks, were eroded and carried by
“streams irfto deep basins to the northeast and ‘southwest. Thus,
while mu%tly/marme or nearshore deposits were,h(;mg laid down
in and near the park, thousands of feet of red beds were being
laid down by streams in an area betwéen the park and the Un-
mmpahgré Plateal. During part " Middle Pennsylvanian time

l;}rgp area including the park and known as the Paradox Basin
was alterndtel\ copnected to or cut off from the sea, so the,,watm

) ed . during cutoff periods and was replemshéd during
periods w hen connection with the sea resumed. In this huge
ev
plus some potash salts and shale that now make up the Paradox
Member. ’

The old Uncompsghgre highland continued to ahad debris into
the hurdcrmg basins until Triassic- time, when it began to ac-
quire a veneer of red sandstone and siltstone of the Chinle For-
mation ( Luhnmn 1965). The area remained above sea level dur-
ing the TI‘]ASH]L F’erd and most if not all the Jurassic Periad,
although the Jurassic Carmel F urma&m was laid down in a sea
that lav just to the west. :

Late in the Fretm}mus Period a large part of central and
southeastern Umted States, mcludmg the eastern half of {Jtah,
sank beneath the sea, as shown in figure 81, and recewal
thousands of feet of mud, silt, and some sand that later com-
pacted into the Mancos Shale. This formation and all the
vounger and some older strata have long since been eroded from
the park area but are present in adjacent areas, such as the
lower slopes of the Book L iffs north of Green River, Crescent
Junction, and Cisco (fig. 7 :

The land rose above the sea at about the eclose of the
Cretaceous and has remained above ever since, although inland
hasins and lakes received sediment during parts of the Tertiary
Period. Compressive forces in the earth’s-crust produced some
gentle folding of the strata at the close of the Cretaceous, but

- more pronounced folding and some faulting occurred during the

Eocene Epoch, when most of the Rocky Mountains took form.
During the Miocene Fpmh molten igneous rock welled up into
the ‘ﬁtlxltll toform the cores of the nearby La Sal, Abato, and

113
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LATE CRETACEOUS SEA,- which }:averad parts of centgal and southeastern Ynited
Statas. (an 81) '

Henrv Mountains (fig: 7). Addxtmna@phftand some foldmg oc- -

* curred irf the Pliocene and Pleistbcene Epochs.
Much of the tourse of the €olorado River was established in
the Miocerre Epoch, with some additional adjustments in the late
. Pliocene and early Plelstoceng Epochs (ant 1969, p. 67). Ero-
o3 :: sion durmg much of the Tertiary Period and all of the Quater-

nary;Period, combined- -with some saggipg and breaklng of thé
crust brought op by solutmn and lateral squeezing of salt beds
“bengath The ﬁ%dlgs The Grabeng, and the Meander antfcline,
- produced the landscape as we no% see it. S
The Precambrian rocks beneath thg,area are abaut 1-5 billion
vears old, so an enormous span of time is represented by the

rocks ancl events in and beneath Canyonlands National Park.
If we consider the genlgglc formations that make up the

- Colorado Plateau—including national parks (N.P.), national

monuments (N.M.) (excluding small historical or archeological
ones), Monument Valley, San Rafael Swell, and Glen Canyon

National Recreation Area—certain fgrmatmns or groups of for- -

mations’ play starring roles in some parks or monuments, some
- flay-supporting roles, agd in a few places the entire cast of rocks

_~ gets about equal billingi Let us compare them and see how and -

where they fit into the geologic time spiral (fig. 80).

Dinosaur N. M., with exposed rocks ranging in age from

Precambrian to Cretaceous, represents the greatest time sﬁ)an'
(nearly 2 billion years) but has one unit—the Jurassic Mofrison
Formation—in the starring role, for this unit contains the many

£

114 .

12z

PN




:dmusaur:fussnls that give the monument its name and fame;
several older units have supporting roles. Grand . Canyon N. P,
- and N. M. are next, with rocks from Precambrian,through Per-
mian (excluding the Quaternary lava fluws in the N. M.), but ~
here there is,truly a team effort, for the entire cast gets abﬁut_
equal billing. Canyonlands N. P. stands third in size of cast, with
rocks ranging from Pennsylvanian to Jurassic, but we would
have to give top billing to the Permian Cedar Mesa Sandstone
Member of the Cutler Formation, from which The Needles, The
Grabens, and ‘most&f the arches were sculptured; the Triassic
Wingate Sandstone and Kayenta Formation get second billing -
for their roles in forming and preserving Island in the Sky arld-=
other high mesas. '
Now let us consider. thDse with only one or few plavers in the
cast, beginning at the bottom of the time spiral. Black Canyon of
the Gunnison N. M., cut entirely int rocks of early Precambrian
age (except for iny a veneer of much younger rocks), obviously
has but one star in its cast. €olorado N. M. contains rocks rang-
ing from Precambrian to Cretaceous—equal to Dinosaur in this
réipect—butﬁ it is unigue in that all the mcka of the lcmg

“thoge that remain, the Tnassu: ngate and Kaye,nta are the
stars, with strong support from the Jurassic Entrada Sandstone.
All the bridges in Natural Bridges N. M. were carved from the
Permian Cedar Mesa Sandstone,#eo the star in Canyonlands N.
P. In Canyon de €helly (pronounced “dee shay”) N. M. and
Monument Valley (neither N. P. dor N. M., as it is owned and
administered by the Navajo Tribe), the de Chelly Sandstone
Member of the Cutler Formation—a Permian member vounger
than the Cedar Mesa—plays the starring role.
Wupatki N M near F‘lagstaff Ariz stars thé Trlassm

part of the Painted DE%EI‘U also has but one StSI‘AthE T:xaaslc
Chinle Formation, with its many petrified logs and stumps of
* ancient trees. The Triassie-Jurassic Glen Canyon Group (fig. 9),
which includes the Triassic Wingate Sandstone and Kayenta
Formation and the Triassic-Jurassic Navajo Sandstone, receives
top billing in recently enlarged Capitol Reef N. P., but the
Triassic I\’I'm:nkupl and Chinle Form'itmns enjoy supportmg
_roles,

The Triassic-Jurassic Navajo Sandstone, erosional remnants
of whieh are found on the high mesas of Canyonlands N. P., is
the undisputed star of Zion N. P., Rainhow Bridge N. M., and
Glen Canyon National Recreation Area, despite the fact that the
latter is the tvpe locality of the entire Glen Canyon Group (fig.
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9) The Nava_]o also fnrms the 1mpresmve reef at thg,gastern edge
of the beautiful San Rafael Swell. (a dome, or closed anticline,

~fig. 7), now crossed by nghway I-70 between Green River ax}d,_

Fremant Junctmn, Utah. y

As we Jtm,mey upward in the time spiral (fig SD), we g}g&eftﬁ '

.the Jurassic Entrada- Sandstone, which stars in Arches*N. P.,
with help from the unﬂ%lymg Navajo Sandstone and a support-
ing cast of hnth older an

. the grotesque-erosional forms cafled “hoodas and goblins” i
Goblin Valley State Park, north of Hanks{gle, Utah.

Moving ever upward in the spiral, we come to "the

Cretaceous—the age of the starring MesavEﬁie Group, whose
caves in Mesa Verde N. P. now house beautifully presarved ruins

once occupied by the Anasazi, the same ancxent people who onee |

-dwelt in Canyonlands N. P.
This-brings us up to the Tertlary Period, durmg thE early part

younger rocks. The Entrada also furrns ‘

~of which the pink limedtones and shales of the Paleocene and *

Eocene Wasatch Formation were laid down in inland basins.
Beautifully sculptured cliffs, pinnacles, and caves of the
Wasatch star in Bryce Canyon N.P. and nearby Cedar Breaks N.
M. This concludes our -climb up the time spiral, except for
Quaternary volcanoes and some older volcanic features at
"~ Sunset Crater N. M., near Flagstaff, Ariz.

’I‘hus one way or another, many geologic units that fm-medﬁ
durmg the last cuuple of bxllxcm years have perfﬂrmed on the

wlﬂg‘s eagerly awaltmg ycmr applause to recall ’them to the
footlights. Don't let them down—visit and enjoy the national
parks-and monuments of the Plateau, for they probably are the
greatest collection of scenie wunderlands in the world.
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- the plane table and telescopic alidade without Benefit of - modern . .

Many reports covering various aspects of the area have been
cifed in the text by author and year, and these plus a few ad-
ditional ones are listed below under “Selected References.” A
few of general or special interest should be mentioned, however.

. Between 1926 and 1931 v1r‘£ually the entire area now included.
m the park was mapped geologically in three classi¢ )

reports—two by Baker (1933, 1946) and ane by Menght (1940).
These men andtheir field agslstants mapped the area by use of

topographic maps or aerial photographs, except for topag‘raphm
maps of narrow stretches along the Green and Colorado Rivers

- made under the direction of Herron (1917). Only small sections

could be reached by automobile, so nearly all the area was
traversed using horses-or by hiking.
During the uranium boom of the early and middle: 1950’s, the

-U.8: Geological Survey rerhapped the topography of most df-the

area at a scale of 1:24,000 and also remapped the geology of

- much of the area at this same scale. The. southern“part of the

I\Igedlés djstrict was mapped by Lewis and Campbell (1965). The
genlOgif: mapping wEst of the Green and Ccﬂorado Rlvers was

that east cnf the Ccﬂﬂradn vaer and a lxttle between the twn

= rivers was done by E. N. Hinrichs and others. OMYy four of the

{

geclogic maps have been*published (Hinrichs and others, 1967,
+1968,:1971a, b), but all this work and the older reports were used
by Williams (1964) in compllmg the 1:250,000-scale geologic map

of the Moab quadrangle, by Williams and Hackman (1971) in .

compiting a‘similar map of the Salina quadrangle, and by
Haynes, Vogel, and Wyant (1972) tn- compiling a similar map of
the-€ortez quadrangle. Thesé three _maps. show the gealggv -af
the entire park.

The-1970 issue of the Natur.allst in which the l;'ltEd pSpers by

St Jennings, Newell, and Stokes appear also contains other papers " °
" on C{nvnnlands Natmnal Pa;{ mcludlng one on the plants.
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’,hzatmn Ecmtam a wealth of mforrnatmﬁ ‘and

many fme phntogi-aphs—twn reports on the Colorado River by

La Rue (1916, 1925), one on the Green River by Wooley (1930),
: and one on the upper Colorado Blver (above the confluence) by
F%HansﬁeE(igzs) : roo

'~For those who wish to learn mc:reabnut the SEIEI’N:E of geology,
I suggest the texébook by Gilluly, Waters,.and Wmdford (1968) =
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